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 ABSTRACT 
Developing Online Parallel Corpus-based Tools for Translation 
Research and Pedagogy 
 
Carlos Eduardo da Silva 
 
 
UNIVERSIDADE FEDERAL DE SANTA CATARINA 
2013 
 
Supervising Professor: Dr. Lincoln P. Fernandes 
 
This study describes the key steps in developing online parallel corpus-
based tools for processing COPA-TRAD (copa-trad.ufsc.br), a parallel 
corpus compiled for translation research and pedagogy. The study draws 
on Fernandes’s (2009) proposal for corpus compilation, which divides 
the compiling process into three main parts: corpus design, corpus 
building and corpus processing. This compiling process received 
contributions from the good development practices of Software 
Engineering, especially the ones advocated by Pressman (2011). The 
tools developed can, for example, assist in the investigation of certain 
types of texts and translational practices related to certain linguistic 
patterns such as collocations and semantic prosody. As a result of these 
applications, COPA-TRAD becomes a suitable tool for the investigation 
of empirical phenomena with a view to translation research and 
pedagogy. 
 
Keywords: Translation, Parallel Corpus, Software Engineering. 
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 RESUMO 
Desenvolvendo  Ferramentas Online com base em Corpus Paralelo 
para Pesquisa e Ensino de Tradução  
 
Carlos Eduardo da Silva 
 
UNIVERSIDADE FEDERAL DE SANTA CATARINA 
2013 
 
Orientador: Dr. Lincoln P. Fernandes 
Este estudo descreve as principais etapas no desenvolvimento de 
ferramentas online com base em corpus para o processamento do 
COPA-TRAD (Corpus Paralelo de Tradução – www.copa-trad.ufsc.br), 
um corpus paralelo compilado para a pesquisa e ensino de tradução.  
Para a compilação do corpus, o estudo utiliza a proposta de Fernandes 
(2009)  que divide  o processo de compilação em três etapas principais: 
desenho do corpus, construção do corpus e processamento do corpus. 
Este processo de compilação recebeu contribuições das boas práticas de 
desenvolvimento fornecidas pela Engenharia de Software, 
especialmente as que foram sugeridas por Pressman (2011). As 
ferramentas desenvolvidas podem, por exemplo, auxiliar na investigação 
de certos tipos de textos, bem como em práticas tradutórias relacionadas 
a certos padrões linguísticos tais como colocações e prosódia semântica.  
Como resultado dessas aplicações, o COPA-TRAD configura-se em 
uma ferramenta útil para a investigação empírica de fenômenos 
tradutórios com vistas à pesquisa e ao ensino de tradução. 
 
Descritores: Corpus Paralelo, Corpus para Tradução, padrões 
linguísticos.  
Número de páginas: 142  
Número de palavras: 22.364 
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1.1 The Context of Investigation 
In the context of Translation Studies, a parallel corpus is viewed 
as a computational tool used for translation research and pedagogy. This 
type of corpus provides useful tools to help the investigation of certain 
types of text, translation practices and also linguistic patterns such as 
collocation and semantic prosody (Baker, 1995; Zanettin, et al., 2003).  
Basically, a parallel corpus consists of a collection of electronic 
texts in a source language aligned with their respective translation in a 
target language, and analyzable by means of specific computerized 
translational tools (Baker, 1995, p. 230-231). From a research 
perspective, parallel corpora have been used to investigate the practices 
of translating specific types of text, as they allow for the analyst to 
unveil the strategies or techniques employed by professional translators 
in dealing with certain elements within a particular type of text (Kenny, 
D. 2001; Fernandes, 2004). Now from a pedagogical perspective, the 
use of a parallel corpus in translator education supports students to find 
solutions proposed by professional translators for problems that 
characteristically arise in translation (Pearson, 2003, p. 18). In addition, 
the use of parallel corpus can help translator educators to explain to their 
trainee students why a particular decision can be considered suitable or 
not for a particular translational situation (Fernandes, 2007, p.142). 
To my knowledge, currently there are three relevant on-line 
parallel corpora available for academic research and pedagogy in the 
linguistic pair Portuguese – English, namely CORTRAD – Parallel 
Corpus for Translation (2009), COMPARA – Bidirectional Portuguese 
and English Parallel Corpus (2011) and Opus Corpus – An Open 
Source Parallel Corpus (2012). CORTRAD1, for instance, is a parallel 
corpus in the Portuguese – English linguistic pair, which is one of the 
corpora developed by the COMET project at University of São Paulo. 
CORTRAD has at least two innovative functionalities: (i) the possibility 
of comparison between different versions of the same text (original text, 
revised versions and published translations), and (ii)  it also has different 
searching mechanisms (Figure 1) for each text type investigated, for 
instance, it is possible to conduct an investigation on specific sections 
from different textual types.  
                                                        
 
1
 Available online at 
http://www.fflch.usp.br/dlm/comet/consulta_cortrad.
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Figure 1. CORTRAD search form. 
 
CORTRAD has three different subcorpora; journalistic, scientific 
and literary texts. CORTRAD uses the DISPARA system (DIStribuição 
de corpora PARAlelos na Web, which provides an easy interface for 
parallel texts which was created at a first hand for COMPARA), which 
was provided through a partnership between COMET project and 
Linguateca project from Foundation for National Scientific Computing 
in Portugal (Tagnin, Teixeira, & Santos, 2009, p. 314-315).  
 The second parallel corpus to be mentioned here is 
COMPARA2, based on a project from Linguateca, which uses the 
DISPARA system (the same used in CORTRAD). COMPARA is an 
“open-ended” corpus, which “means that it can grow in whichever 
direction proves to become important to users, and that the texts 
incorporated in the corpus can be put to use as soon as they are 
processed” (Frankenberg-Garcia, A. & Santos, D., 2003, p. 71).  This 
corpus consists of fictional texts in the Portuguese – English language 
pair, aligned at sentence level (originals with translations).  According 
to Figure 2, it is possible to understand why COMPARA was developed 
aiming “people who are not necessarily corpus-literate as well as for 
experienced corpus users” (Frankenberg-Garcia, A. & Santos, D., 2003, 
                                                        
 
2
 Available online at http://193.136.2.104/COMPARA/index.php 
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p. 71).  This is due to the fact COMPARA provides a “simple search” 
tool which requires a basic knowledge from the user in order to operate 
it.  
 
 
Figure 2. COMPARA simple search form. 
 
COMPARA, however, needs the insertion of quotation marks 
around each word in separate (i.e. fixed expression, phraseology, and 
idiom), for example, "pay" "attention". This search feature can be 
viewed as a limitation of the system since it can become a hassle for the 
user due to the need of inserting quotation marks in each word of the 
string when performing a search of long word-strings.   
Finally, the Opus Corpus3, a multilingual parallel corpus that 
consists of online texts available on the Internet for free. Figure 3 
displays Opus Corpus and its search tools at the right; the available 
subcorpora at the left and below the results for the node (search word or 
keyword)  "take", using the subcorpus of PHP texts.  
 
                                                        
 
3
 Available at http://opus.lingfil.uu.se/ 
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Figure 3. Results from Opus Corpus for the word “take”. 
The available subcorpora that comprise Opus Corpus are “EMEA 
- European Medicines Agency documents”, “EUconst - The European 
constitution”, “EUROPARL - European Parliament Proceedings”, 
“Open Office - A collection of documents”, “Open Subtitles 
collection of documents”, “KDE4 - KDE4 localization files”, “KDEdoc 
- KDE manuals”, “PHP - A collection of PHP manuals”, “SETIMES 
South East European Times” and “SPC - Stockholm Parallel Corpus”.
The aforementioned on-line corpora, however, lack a user
friendly interface providing an easy interaction with filters as well as
how data is displayed. As a consequence, these corpora can present a 
challenge for novice researchers and TS students who are not acquainted
to working with such technological tools. As an example, t
alignment of Opus Corpus is carried out automatically, but “no manual 
corrections have been carried out” for the texts (Opus Corpus, 2012b). 
From a qualitative perspective, the automatic alignment without manual 
supervision can pose an obstacle, especially for trainee students, sin
the paired sentences sometimes do not exist or if they do exist, they are
aligned with the wrong correspondent pair (Table 1). 
 
 
 
 
 
 
 
- A 
- 
 
-
 
 
he textual 
 
ce 
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Table 1. Parallel Concordance Lines from the Opus Subcorpus of 
PHP Programming Language 
 
 
Original: English 
 
Translation: Brazilian 
Portuguese 
4
27862 
Many examples in 
this reference require an 
XML string.  
Exemplos 
4
31219 
Most fdf functions 
require a fdf resource as 
their first parameter.  
fdf 
4
32908 
Some functions may 
require more recent version 
of the GMP library.  
Instalação 
 
4
43142 
qmail-inject does not 
require any option to 
process mail correctly . 
Esta extensão não 
possui nenhum tipo resource.  
4
49823 
Configuration of the 
client will require 
installation of all the tools.  
A extensão requer que 
as ferramentas de cliente do 
MS SQL sejam instaladas no 
sistema onde o PHP esta 
instalado.  
4
55377 
Note that it is 
possible to override the 
default path from the script 
using the configargs of the 
functions that require a 
configuration file.  
Configuração durante 
execução Esta extensão [sic] 
não define nenhum parâmetro 
de configuração no php.ini.  
4
60392 
You will require the 
appropriate SDK for your 
platform, which may be 
downloaded from within the 
manager interface once you 
have registered.  
Requisitos 
 
NB. It is important to note that these parallel concordance lines 
exemplify the fact that sometimes what might seem as mistakes is in 
reality the technical language of PHP programming code (e.g. fdf, 
configargs).  
30 
The exception is COMPARA but, unfortunately, it consists 
mainly of fiction texts “extracts of around 30% of the total of each 
work” (Frankenberg-Garcia, A. & Santos, D., 2003, p. 74). The text 
types in the three corpora do not include “Children’s Fantasy Literature” 
and “Academic Texts”, just to name some examples. In addition, these 
corpora do not provide users a possibility for submitting their own text 
to be processed and included in the corpus. With the advent and 
popularization of machine translation such as Google Translate 
(Appendix E) and Microsoft Translator (Appendix F, and Appendix G), 
the mentioned three corpora do not provide an interface between texts 
(original and translation) from the corpus and such automatic translation 
engines. As a result of some of the limitations (i.e. lack of a user 
friendly interface and the fact that types of texts covered do not include 
children’s literature) listed here, the necessity of a parallel corpus aimed 
for translation research and pedagogy becomes paramount.  
Focusing on these three parallel corpora, which cover the 
linguistic pair Portuguese and English, it is possible to verify that as far 
as I know, there is no Children’s Literature (CL) parallel corpus 
available in the linguistic pair Portuguese – English. Another important 
characteristic to mention is related to the mentioned machine translation 
(MT) such as Google Translate and Microsoft Translator, as observed, 
none of these tools support the comparison of official translated texts 
with their automatic translation from a machine-translation system. 
 
1.2 The Emergence of Corpus-based Translation Studies 
Translation Studies (TS) was largely developed during the 80’s 
(Baker, 1998, p. 277) and with the advent of descriptive approaches, 
Corpus-based Translation Studies (CTS) emerges as an approach to 
describe translational phenomena. The idea of descriptive approaches 
comes from Gideon Toury’s concept of norms and the methodology he 
developed related to Descriptive Translation Studies (DTS), an area part 
of TS whose main objective is the analysis of translated texts. Moreover, 
DTS is engaged to understand the translator decisions for a particular 
problem rather than just criticize the final product based on a 
comparison between source text and target text. In other words, the 
descriptive analyst refuses to "make a priori statements about what 
translation is, what it should be, or what kinds of relationship a 
translated text should have with its original" (Baker, 2001, p. 163). 
In this sense, Descriptive Translation Studies has paved the way 
for CTS to become one of the most influential methods used to describe 
translations (Baker, 1998). The merit of CTS in this case has to do with 
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the fact that all the drudgery associated with descriptive work has been 
reduced to the click of a button (FERNANDES, 2009, p. 17). The use of 
specialized software enables the analyst to investigate a large amount of 
data in a fast and precise way, thus making descriptive results more 
reliable and encompassing. 
According to Baker (1995), a corpus (plural: corpora) for many 
years was associated with hard-copy texts. However, in last decades 
with the popularization of computer and related technology (i.e. 
scanners, specific software to deal with texts, etc.) corpus in a broad 
sense is a collection of texts put into electronic format, readable and 
analyzable automatically or semi-automatically rather than manually. 
Among the various types of corpora available for the study of 
translation, the parallel corpus has been chosen for this research due to 
the fact that it is the only type of corpus capable of showing how 
professional translators deal with specific linguistic patterns (p. 226).  
One of the linguistic patterns that have been widely investigated 
with the use of corpus-based tools is that of collocation. Sinclair (1991) 
has highlighted the fact that without the use of electronic corpora, it 
would be extremely difficult to identify collocational patterns, because 
linguists would have to “rely on their intuitions, their limited capacity 
for thorough textual analysis, and whatever has caught their eye or ear” 
(p. 100). This is so due to the necessity of large amounts of textual 
evidence in order to extract such collocational patterns. Collocation here 
means the tendency certain words have to co-occur in a regular and 
frequent way in a given language (Baker, 1992, p. 47). The following 
example (Figure 4) offers an illustration of a collocational pattern 
extracted from COPA-LIJ, the children’s literature subcorpus of COPA-
TRAD: 
 
 
Figure 4. Example extracted from COPACONC. 
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The occurrence shows that English speakers typically use the 
expression pay a visit while Brazilian Portuguese speakers typically use 
fazer uma visita. Of course, less typically English speakers can also use 
make a visit, but this would sound more formal (Baker, 1992, p. 47). 
The example above shows that patterns of collocation are largely 
arbitrary and independent of semantic meaning (“pay” is not the same as 
“make”), therefore, the understanding of the notion of collocation can 
help translators and TS students to avoid potential shortcomings 
involved in the act of translating (Baker, 1992, p. 47). 
 After contextualizing this research project and defining briefly 
some terms within Translation Studies, I would like to present my 
research questions and objectives, as well as the significance of the 
project being conducted. 
 
1.3 The Purpose of the Study  
The current study draws upon the corpus of children’s literature 
(henceforth CL) proposed by Fernandes PhD work (2004) and aims to 
develop an online parallel corpus-based tool. This electronic tool is 
going to be used for investigating the practices of translating 
collocational patterns in CL. An important part of the design and 
development of the mentioned tool is related to its storage mechanisms, 
through which it is possible to organize, catalog, relate and attach meta-
information (i.e. extra-linguistic information) to a large amount of data. 
The way data is stored and structured is undoubtedly important when 
dealing with large amounts of text. It is worth noting that the system 
overall response time can get compromised if the corpus is not properly 
planned (Chapter 3). Nevertheless there is a solution for the potential 
shortcoming and it is to combine a storage mechanism with a search 
engine for indexing the corpus textual content. Consequently, the search 
engine promotes an increase of processing speed, productivity and it can 
also perform statistics on the fly and make complex recoveries of data, 
just to mention a few of its possibilities. Apart from processing 
mechanisms, the visual elements displaying the information provided by 
the corpus to the user were developed to be in line with the current 
visual aspects related to on-line applications i.e., responsive web design 
(Marcotte, 2011).  
 As already mentioned, meta-information such as 
bibliographical references were added, providing the researcher/user a 
way to track the source of a specific entry and details about it such as 
name of the author, gender, relevant dates, publisher house, etc. The 
possibility of storing the complete digital version of the source and 
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target text is also present, providing a rich contextualization 
environment for investigation.  
 In order to achieve the objectives mentioned above which are 
related to a technological tool and possible contributions of it, this study 
aims to answer the following research questions: 
 
• What aspects should be taken into account when compiling 
a parallel corpus to be made available online? 
 
• In what ways can a parallel corpus of children’s literature 
proposed and developed by the present study contribute to 
the analysis of translational patterns? 
 
• What alternative display formats can be used for this 
specific kind of analysis and why? 
 
It is important to highlight the fact that the research questions 
above reflect the applied nature of the present study as it aims to build 
an online parallel corpus for translation research and pedagogy.  
 
1.4 Significance of the Study  
The significance and relevance of the study have to do with the 
practical perspective it offers; it aims to develop an online parallel 
corpus, which concentrates useful tools to help the investigation of 
certain types of text, translation practices and also linguistic elements 
and patterns (such as proper names, collocational patterns, semantic 
prosody). Additionally, this study can contribute from a methodological 
perspective as it offers a set of easy-to-use tools for the empirical 
investigation of translation practices associated with the specific 
linguistic elements and patterns aforementioned. As a result, COPA-
TRAD can be viewed as a valuable set of tools for novice researchers 
learning how to carry out descriptive research in Translation Studies. All 
in all, the online parallel corpus developed in this study can be an 
excellent resource for professional translators, translation students and 
TS researchers focusing on the translation of children’s literature. In 
terms of implications, the applicability of this online parallel corpus 
consists, for example, in translation research and pedagogy. The present 
research is also expected to contribute with translators as well as under- 
and postgraduate TS students to improve and develop their awareness in 
relation to translational patterns by using tools provided by CTS.  
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1.5 Organization of the Study 
After introducing the context as well as the objectives, research 
questions and the significance of the study, Chapter Two brings the 
theoretical notions and concepts informing the type of analysis here 
envisaged, Chapter Three reports the methodology employed in the 
study.  Next, Chapter Four is related to the data analysis and description 
and Chapter Five sets out the final remarks with the recapitulation of the 
previous chapters, an attempt to answer the research questions and 
finally the limitations and suggestions for future study.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
CHAPTER TWO: Review of Literature 
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2. Initial Remarks 
In this Chapter, the theoretical foundation informing the present 
study is discussed. It starts by locating the study within the research area 
of Corpus-based Translation Studies. Then, it presents the types of 
corpora for translation research and pedagogy suggested by Baker 
(1995), with a special focus on parallel corpora. After that, Fernandes’ 
parallel corpus of children’s literature is briefly described, as the method 
used in the compilation of this particular corpus is the basis of the 
present study. Finally, some issues related to children’s literature, 
collocation and semantic prosody are briefly described, as they had to be 
kept in mind when compiling COPA-LIJ, the subcorpus of children’s 
literature in COPA-TRAD. 
 
2.1 Corpus-Based Translation Studies  
According to Olohan (2002), “Corpus-based Translation Studies 
is a relatively new area of research within translation studies” (p. 153), 
whose main interest is the investigation of translated texts in a real 
context. This new research area has come into being in order to fill in 
the gap left by the discipline of Corpus Linguistics, which tends to 
“exclude translated text” from their collection of texts due to the fact the 
translated text “might distort the view of ‘real’ language under 
investigation” (Baker, 1993, p. 234).  
On this basis, Corpus-based Translation Studies aims to 
investigate translated texts combining quantitative and qualitative 
analysis to explore pragmatic factors related to discourse, specific text 
types and regularities of translational behavior (i.e. norms) (Baker, 
1998, p. 189; Olohan, 2004, p. 22). This investigation is carried without 
losing track of the constraints and influences on the translator and the 
translation activity, which are not directly related to the differences 
between language systems, but the influences that arise from the 
translation brief, translation situation, cognitive factors, and so on (p. 
14). In this vein, Laviosa-Braithwaite (as cited in Kruger, 2002, p. 79) 
explains that: 
[t]he corpus-based approach in translation studies 
emerges as a composite, rich and coherent 
paradigm, covering many different aspects of the 
translational phenomenon and concerned with 
unveiling both the universal and the specific 
features of translation, through the interplay of 
theoretical constructs and hypotheses, variety of 
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data, novel descriptive categories and a rigorous, 
flexible methodology, which can be applied to 
inductive and deductive research, as well as 
product- and process-oriented studies. 
 
In addition to Laviosa-Braithwaite’s words, Tymoczko (1998) 
argues that CTS allow us to investigate vast quantities of data “more 
data than any single human being could ever manage to gather or 
examine in a productive lifetime without electronic assistance” (p. 652). 
According to Tymoczko (ibid.), the focus of CTS is twofold because it 
relies on the process of translation as well as the product of translation 
(p. 653). To clarify, the process of translation is the act of translating, 
including cognitive aspect related to the translation activity. This 
process involves “reading, text comprehension, semantic transfer 
between linguistic systems, and writing a text in the target language” 
(Shreve, 2009, p. 255). On the other hand, the product is the final result, 
that is, the translated text itself. As stated before these two aspects are 
the main focuses of CTS.  
Olohan (2004) goes on to explain that the need to move beyond 
vague generalizations based on quantitative data is paramount in any 
corpus-based study and adds “purely quantitative studies of corpus data 
are regarded as limited in their usefulness” (p. 22).  Similarly, 
Tymoczko (1998) also raises a caveat in relation to the "quantification" 
aspect of corpus-based research, particularly on its use to "prove the 
obvious" (p. 658). In other words, this researcher emphasizes that 
relying on quantitative data from corpora to confirm answers to 
questions previously known "merely to prove the obvious" is an empty 
exercise. Therefore, “researchers must take care to ask ‘the right 
questions’: to pose questions and construct research programs that have 
as their goal substantive investigations that are worthy” of the 
technological tools and solutions provided by CTS (ibid.). Tymoczko’s 
view on the qualitative aspect related to CTS is the same shared by this 
study. The technological tool proposed here is an example of the 
qualitative aspect since it provides automatic search with easy-to-use 
display mechanisms to facilitate the manual investigation.  
Despite these notes of caution, the potential of CTS cannot be 
denied as Malmkjaer (2003) puts it, 
[t]he use in translation studies of methodologies 
inspired by corpus linguistics has proved to be one 
of the most important gate-openers to progress in 
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the discipline since Toury’s re-thinking of the 
concept of equivalence (p. 119). 
 
 Malmkjaer recognizes the importance corpus linguistics 
methodologies applied to Translation Studies and she treats it with same 
level of Toury’s concept. Indeed, the importance of corpus 
methodologies is attributed to the fact it allows “scholars to investigate 
all kinds of issues from a range of perspectives” and it “reflects the 
current concerns and trends of Translation Studies as a whole” (Olohan, 
2004, p. 22).  The following section explores some of the assumptions 
concerning the typology of corpus based on Baker (1995) and the 
advantages of a parallel corpus in relation to other types of corpus (p. 
229-235). 
 
2.2 Corpus Typology  
Baker (1995) listed a number of criteria to take into account in 
the design of specific corpora (p. 229). These criteria are listed as 
follows. 
1. General language vs. restricted domain; 
2. Written vs. spoken language; 
3. Synchronic vs. diachronic; 
4. Typicality in terms of range sources (writers/speakers) 
and genres (e.g. newspaper editorials, radio interviews, fiction, journal 
articles, court hearings); 
5. Geographical limits, e.g. British and American English; 
6. Monolingual vs. Bilingual or multilingual. 
 Important to mention that Baker (1995) argues that the above 
criteria are important “but not sufficient” and “it is up to translation 
scholars now to refine these criteria and adapt them to our needs” (p. 
230). Baker gives a clear clue that depending on the project we are 
carrying out the criteria can be extended in order to cover all the 
necessities and shortcomings involved in the selection of text, for 
instance, Fernandes (2009) suggests mode and medium as well as 
extralinguistic information to be included in the corpus (p. 24-26). 
 In this sense, the compilation method used in this study is based 
the three main stages of corpus compilation proposed by Fernandes 
(2004). These three main stages where adapted and extended in order to 
fit this study. Figure 5, displays the three main stages; the first stage is 
related to CORPUS DESIGN.  Fernandes (ibid.) states that at this part 
“the general theoretical issues associated with corpus planning are 
discussed” (p. 74). The mentioned stage was extended here to cover not 
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only the theoretical aspects related to planning but also the practical 
aspects and how it was conducted in the present study. The extended 
aspects here envisaged are the following ones and they will be fully 
covered in Chapter 3. 
 
• Corpus creation: shortcomings and possible solutions – 
This section aims to answer and make researchers aware in relation to 
important issues to be considered during the design and planning 
phase. The issues covered at this part impact directly upon the final 
product which is the corpus and the system that manipulates the data; 
• Requirements Analysis – This section is based on the 
assumptions provided by Software Engineering area. In general lines, 
the researcher on requirements analysis phase gathers the needs 
desired for the software, establishes a plan, validate the needs and 
manages it by preparing technical documentation to guide the software 
development (Pressman, 2011, p. 127-133). The requirements analysis 
is the phase when the necessities for the creation of specific software 
are gathered and organized. The procedures to gather the requirements 
comprehends from the interview and discussions to raise the 
necessities of the people interested in the project, find similar projects 
in the area and reading of material published on the subject. The final 
step of the requirements analysis is the validation of each requirement 
to testify if the real need was understood between the personnel 
involved in the project. 
• Database for Text Storage – This part complements the 
last one but it was decided to separate it, because the design of the 
database impact directly in the system, how data is stored and 
recovered, etc. This section lists a set of questions to be considered 
before starting the design of the database and after it shows a preview 
of how the tables were modeled using specific software. 
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Figure 5. The stages on corpus compilation proposed by Fernandes 
(2004). 
 
Following the diagram presented in Figure 5, the next stage is 
CORPUS BUILDING. According to Fernandes (2004), this stage is 
aimed to cover the technical decisions “made throughout the corpus 
compilation” (p. 74). Here, this stage was named to “corpus 
implementation phase” in order to fit the nature of the technical and 
developmental stage of the corpus as well as the system which 
manipulates such corpus. For example, the creation of prototypes, the 
programmatic development of COPA-TRAD framework, processing 
tools and modules are described in this section. 
The last stage proposed by Fernandes (2004) and displayed in 
Figure 5 is CORPUS PROCESSING. The author explains that in this 
stage “the hardware, software and set of computational tools used for 
processing the corpus are specified” (p. 74). Fernandes (ibid.) in this 
stage specifies the hardware and the software he utilizes to process his 
corpus. However the main objective of this study is to create a parallel 
corpus and the system which manipulates it. As a result, no third party 
software was used to process the corpus. In this sense, CORPUS 
PROCESSING here was used to describe how COPA-TRAD inner 
mechanisms process the textual material. The following subsections 
were added in order to better explain how COPA-TRAD system works 
in its core. 
• How COPA-TRAD Search Engine Works – The 
objective of this subsection is to describe how the COPA-TRAD search 
engine works starting from the search performed by the user to the 
results returned by the server.  
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• How Texts are Processed in the COPA-TRAD System 
– at this point the focus is on two of COPA-TRAD internal tools aimed 
to process the unstructured textual information and store it in structured 
form into the database. The mentioned internal tools are COPA 
ALIGNER aimed to read the text files, extract the sentences, align it 
with its correlated translated sentence and store all these processed 
material in database. The second tool is COPA TOKENIZER, this tool 
retrieves from database all processed sentences in order to extract all 
tokens, proceed the statistics of these tokens finally COPA 
TOKENIZER stores the information processed in database also. 
After discussing some of the criteria for corpus design, Baker 
(1995) goes on to propose three main types of corpora for translation 
research and pedagogy (p. 230): (i) multilingual corpus, (ii) comparable 
corpus and (iii) parallel corpus (Figure 6). 
 
 
Figure 6. Baker’s (1995) Corpus Typology. 
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 (i) The multilingual corpus is a “set of two or more monolingual 
corpora in different languages, built up either in the same or different 
institutions on the basis of similar criteria” (p. 232). This type of corpus 
is especially used for contrastive linguistic work, especially for 
lexicography, and the Council of Europe Multilingual Lexicography 
Project is an example of a multilingual corpus. 
 (ii) According to Baker (1995), the comparable corpus, is the 
one that encompasses “two separate collections of texts in the same 
language: one corpus consists of original texts in the language in 
question and the other consists of translations in that language from a 
given source language or languages” (p. 234). This type of corpus aims 
to capture "patterns which are either restricted to translated text or which 
occur with a significantly higher or lower frequency in translated text" 
(p. 235). An example of this kind of corpus is the Translation English 
Corpus (TEC) developed mainly for the investigation of translation 
features such as simplification, normalization, explicitation, etc. 
 (iii) The parallel corpus - as defined in Chapter 1 (Section 1.1) – 
is a set of texts in one language and its translations in another language. 
This type of corpus provides an important contribution to TS area 
because it “supports a shift of emphasis, from prescription to 
description” (Baker, 1995, p. 231). Prescriptivism is a normative 
approach which stipulates how “translation should be performed in a 
particular culture” based on the original text (Shuttleworth & Cowie, 
1997, p. 130-131). On the other hand, descriptivism, in Translation 
Studies, investigates what “translation was and is” and CTS “is clearly 
aligned with the descriptive perspective” (Olohan, 2004, p. 10). Thus 
descriptivism in Translation Studies tries to understand translator 
decision for a particular problem (Section 1.2). A parallel corpus helps 
researchers to understand how translators overcome translational 
challenges in the process of translation and all of this evidence is an 
excellent input for TS students (Baker, 1995, p. 231). The parallel 
corpus is not a monolithic database, instead it can be an unidirectional 
“source text in language A and target texts in language B” or even 
bidirectional “source texts in language A and translations in language B, 
and source texts in language B and their translations in language A” 
(Olohan, 2004, p. 24). Olohan (2004) observes an important point for 
Parallel Corpora, which is the alignment of source texts with target texts 
she says that “alignment means linking a unit of text in one language 
with a unit of text in another language” (p. 26). The alignment of texts at 
first sight can be a sort of thing trivial to do but this procedure is very 
important for a parallel corpus, without it the corpus is not parallel. 
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There should always exist a reference from a piece of text in language A 
to a translated piece of text in language B. There are projects, software 
specifically developed to align texts in two or more languages. These 
technologies use statistical data, dictionaries or both to predict which 
line in the original text corresponds to the correct line in the translated 
text. However depending on the size of the corpus and the team working 
on the project is also possible to align the texts manually with the aid of 
technological equipment, such as scanners and also specific software 
like text editors, optical character recognition systems, etc. Malmkjær 
(1998) in an article mentioning the advantages and disadvantages of a 
parallel corpus cites some applicability within Translation Studies for 
this type of corpora, the main ones are reproduced as follows (p. 535): 
i) Parallel corpus studies can reveal characteristics 
of translated texts, such as tendencies towards 
explicitness and avoidance of repetition. 
ii) Comparison between the translation part of the 
corpus and a corpus of texts of the same genre, 
written in the target language for the translation 
corpus, reveals a tendency towards what we might 
call the Eliza Doolittle phenomenon: the 
translated texts, more than the texts in the control 
corpus, tend to contain those TL phrases, 
structures, and so on, which, from a comparative 
point of view, seem particularly characteristic of 
the TL. 
iii) When the translation-part of the corpus is used 
in conjunction with a corpus containing the 
Source Texts (together constituting a parallel text 
corpus), the method can promote sense-
disambiguation, and can help to identify 
translation norms and to create machine 
translation programs and bilingual dictionaries. 
iv) The method can be exploited for language 
learning/teaching purposes and for translator 
training. 
 
This applicability of a parallel corpus was important in guiding 
the development of the tools proposed in this research. It is interesting to 
note how this applicability has been present in the study carried out by 
Fernandes (2004), which, as mentioned earlier, was the basis for the 
study here envisaged. In order to understand the characteristics of 
translated texts in relation to proper names in Children’s Fantasy 
Literature, Fernandes (2004) proposed a corpus-based approach to 
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investigate the translator decision (process) and the translated text 
(product). This is discussed in the following section.  
 
2.3 Fernandes’ Parallel Corpus of Children’s Fantasy Literature 
This study is based on Fernandes PhD research (2004). During 
his PhD, Fernandes compiled a corpus of children’s fantasy literature 
aiming to investigate how children’s fantasy books have been translated 
from English into Brazilian-Portuguese, with a specific focus on proper 
names. The corpus he compiled is bilingual and unidirectional with 
English source texts and Brazilian-Portuguese translations, using 
complete texts. Fernandes research data relied on texts from the period 
between 2000 and 2003, since this period witnessed a revival in 
popularity of fantasy books for children, notably after the successful 
launch of the Harry Potter series all over the world (Olohan, 2004, p. 
59). Thus, the twenty-four texts, twelve in each language, chosen for 
inclusion in his corpus were published during this period. 
 Fernandes (2004) describes the procedures used to collect 
extralinguistic information on the translation product and process. Some 
of this information is obtained from the books themselves and paratexts. 
Additionally, a questionnaire to collect information about the translator, 
the translation, the source text, and the translation process was prepared. 
This questionnaire is used as a guide in the development of the module 
responsible for insertion of new texts into the corpus (Chapter 4). 
 It is important to note that Fernandes (ibid.) corpus was 
compiled to be processed using off-the-shelf software. COPA-TRAD, 
on the other hand, is a web-based corpus that needs its own storage and 
processing tools. Therefore, this study contributes to Fernandes method 
of corpus compilation by adding new elements that must be taken into 
account when compiling a web-based parallel corpus. 
 
 
2.4 Children’s Literature, Collocation and Semantic Prosody 
The Routledge Encyclopedia of Translation Studies (2009) 
defines Children’s Literature as “texts intentionally written for children 
by adults, texts addressed to adults but read by children, texts read by 
both children and adult” (p. 31). In this study, this definition covers the 
texts comprising the subcorpus COPA-LIJ part of COPA-TRAD. 
According to Knowles & Malmkjaer (1996), two patterns in the 
translation of children’s literature that have benefit from corpus-based 
tools are those of collocation and semantic prosody. 
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 The relevance of investigating collocational patterns is an 
important subject in CL because children use specific collocational 
patterns when they are explicitly told about it, the child "is more likely 
to gain this impression through exposure to use, and to store it as a part 
of a developing base of implicit knowledge about the language system" 
(Knowles & Malmkjaer, 1996, p. 70) this has to do with the idea 
children learn language by words in composition not in isolation. The 
following citation provides a glimpse explaining how certain linguistic 
constructions can be accompanied by a positive or negative meaning and 
shows the author responsibility when writing and using collocations in 
CL books: 
For example, if the semantic prosody of black is 
negative, as its tendency to occur in expressions 
like black magic, black Wednesday, the black 
sheep of the family and so on suggests, then this 
prosody may spill over onto the person referred to 
in expressions like black man/woman/boy/girl. 
This particular phenomenon was actively 
combated through the 'Black is Beautiful' slogan 
used by campaigners for racial equality in the 
1970's and 1980's - a slogan which itself 
manipulates collocation and whose success 
testifies to the effectiveness of such manipulation. 
Through frequent collocation with the positively 
loaded term beautiful, any negative connotations 
of black are overridden (Knowles & Malmkjaer, 
1996, p. 70). 
 
In other words, collocational patterns can unveil how the author 
in order to transfer to the child the specific meaning intended and thus 
avoid misunderstanding constructs these linguistic structures. In 
addition how collocational patterns are represented by means of the 
choices made by translators and the solution used to translate these 
structures can provide to TS students a good resource to overcome 
translational problems when dealing with collocations. Additionally, 
collocational patterns are “semantically arbitrary restrictions which do 
not follow logically from the prepositional meaning of a word” (Baker, 
1992, p. 47). Therefore, these patterns, as observed, can be seen as 
potential problematic areas for TS students and as such should be 
included in any syllabus design for translator education course and 
corpus has a part to play here.  
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Semantic prosody (SP), for example, has shown to be a 
grammatical phenomenon possible to be studied through parallel corpus 
within the area of TS. According to Stubbs (1996) SP is “a particular 
collocational phenomenon” (p. 176) that can be categorized in negative 
prosody, positive prosody and neutral prosody; for instance, the verb 
cause is mainly related to something negative such as problems, death 
or damage, while the verb provide is related to positive things such as 
support and the verb deal is related to something neutral such as 
technical matters (Zethsen, 2006, p. 279-285). As shown before, “the 
semantic prosody of black is negative, as its tendency to occur in 
expressions like black magic, black Wednesday, the black sheep of the 
family and so on” (Knowles & Malmkjaer, 1996, p. 70) this particular 
example show us some of the most common meanings related to a 
specific word and how it can be understood. As a consequence, 
translators have to be aware of such semantic patterns while translating 
text for children. Teachers from Translation Studies have to be aware of 
such phenomena while teaching for their students the aforementioned 
subject.  
 
2.5 Summing Up 
This Chapter has addressed the theoretical framework supporting 
this research. Firstly, Corpus-Based Translation Studies was used to 
locate the area this study is inserted in. Next, to present the array of 
variables involved in a corpus study, the corpus typology based on 
Baker (1995) was delineated to contextualize parallel corpus and its 
underpinnings. In addition, the stages in corpus compilation proposed by 
Fernandes (2004) were introduced. Next, an overview on Fernandes 
(2004) research was given to point out COPA-TRAD beginning. 
Finally, collocational patterns and semantic prosody were discussed to 
show an applicability of a parallel corpus. The next chapter describes in 
detail the methods used for compiling COPA-TRAD with a special 
focus on the steps added to the design, building and processing stages of 
a web-based parallel corpus. 
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CHAPTER THREE: Methodology 
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3. Opening remarks 
The study being carried out here is based on the development of 
an online parallel corpus for translation research and pedagogy. This 
chapter is organized following Fernandes (2004) proposal for corpus 
compilation and it was extended to cover up the technical development 
of COPA-TRAD: 
-  The first stage elicited by Fernandes (2004) is; “corpus design, 
where general theoretical issues associated with corpus 
planning are discussed” (p. 74), at this stage a layer for problem 
analysis was added (i.e. the development of a parallel corpus); 
-  Next, Fernandes (2004) gives the second stage “corpus 
building, where the technical decisions made throughout the 
corpus compilation are described” (p. 74), here a second layer 
related to the implementation phase of the corpus system tools 
was included; 
-  The last stage raised by Fernandes (2004) is related to “corpus 
processing, where the hardware, software and set of 
computational tools used for processing of the corpus are 
specified” (p. 74), at this part the display formats internal 
functionality are described to show how these search and 
retrieval tools process information in the COPA-TRAD system.    
 The procedures related to corpus design, development and the 
technical apparatus are discussed below. In general, this chapter brings: 
- An internal and external view of COPA-TRAD; 
- The main phases involved in its development - from the initial 
planning until the final product, which is a working version of the 
corpus; 
- The display format tools used to present the information 
retrieved from the corpus. 
 
3.1 Corpus Design  
COPA-TRAD is a web-based corpus developed using technology 
to run on a web browser. This web-based approach contrasts with 
software developed for computers where it runs on Operational Systems 
such as Windows, Linux or MacOS. The first procedures to discuss in 
this chapter are related to the initial process involved in the development 
of COPA-TRAD. In order to develop a solid and reliable system, a set 
of steps preceding the building/creation stage of a corpus and its system 
processing tools must be taken into consideration.  
 The technical procedures adopted in the development of COPA-
TRAD were borrowed from Software Engineering which is “the 
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application of a systematic, disciplined, quantifiable approach to the 
development, operation, and maintenance of software; that is, the 
application of engineering to software” (Software Engineering, 1990, p. 
67).   
From a Corpus-based Translation Studies perspective, the 
researches carried out by Fernandes (2009) and Baker (1993/1995) 
guide this project because the information elicited from these studies 
provide a theoretical and practical framework contributing for the 
requirements analysis and leading to the final product (i.e. COPA-
TRAD).   
Though, it is necessary emphasizing that not all techniques and 
methods from Software Engineering were applied for this study due to 
the small size of the research team, the overall size of the project itself 
and its particular nature.  The lists of tasks (software requirements) to be 
accomplished were organized and shared by the team on an on-line 
application called “do.com”, as can be seen in Figure 7 bellow.  
 
 
Figure 7. Print screen showing how the requirements were organized. 
 
Upon the completion of the requirements listed in the 
aforementioned task management tool, a working version of the system 
was made available. The major requirements were imported from 
Enterprise Architect version 8.0. In the “do.com”, a section was also 
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allocated to receive possible new features and improvements to be 
analyzed and added to the work list. Completed tasks can be easily 
accessed in as shown in Figure 8.  
 
 
Figure 8. The completed task list. 
The textual and media information collected in the requirements 
analysis phase were documented and organized in Evernote, an on-line 
software (Figure 9) available on http://evernote.com. This application 
was a key tool for the organization of technical information as well as 
providing easy access across multiple computers.  
 
 
 
 
 
 
 
 
 
 
 
 
54 
 
Figure 9. Material organized on the Evernote Application. 
In addition, written notes, memos and forms resulted from the 
meetings discussions were kept in those electronic logs for further 
reference. Having discussed these managerial aspects of the corpus 
compilation, the next section goes deeper into corpus design by 
establishing the purpose for creating COPA-TRAD. 
 
3.1.1 Purpose of Corpus Creation 
One of the main purposes of this study was the creation of 
COPA-TRAD and its five subcorpora for translation research and 
pedagogy. In other words, COPA-TRAD aims at providing tools that 
allow users to investigate the practices involved in the translation of five 
specific text types (i.e. children’s literature, academic abstracts, literary 
texts, multimodal texts and translation theory texts).  
Other applications for COPA-TRAD are also possible, such as 
its use by professional translators as a Computer-Assisted Tool to 
support their decision while translating. However, the scope of the 
present study focuses only on the development of an online system 
capable of storing, processing and retrieving the texts comprising a 
parallel corpus. It is important observing that, even though the system 
developed is ready to include five subcorpora, due to time constraints, 
55 
only children’s literature texts have been used to feed the system, at the 
moment. 
 
3.1.2 Type of Corpus 
For the research envisaged, the best suitable type of corpus is the 
parallel corpus. As already mentioned, a parallel corpus consists of a set 
of texts in one language and their translations in another language 
(Olohan, 2004). Figure 10 illustrates it and also brings a small example 
extracted from the current version of COPA-TRAD. 
 
 
Figure 10. Bilingual parallel concordance showing how a parallel 
corpus works. 
 
Baker (1995) discussion on parallel corpus was important to 
establish the theoretical and methodological framework for this study, 
she suggests that parallel corpus “allow us to establish, objectively, how 
translators overcome difficulties of translation in practice, and to use 
this evidence to provide realistic models for trainee translators” (p. 230-
231).  Based on Baker’s observation, COPA-TRAD can support 
translation students and researchers to investigate the practices 
professional translators use in order to translate collocational patterns, 
just to name a possibility.  
Nevertheless, building a corpus is not only a matter of will; the 
following subsection discusses the issue of copyright in corpus design. 
 
3.1.3 Copyright 
A problem that can set the boundaries for the size of corpus is the 
issue of copyright. The data used by the corpus, in order to be available 
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for translators and researchers on the Internet, need special permission 
from the copyright holders.  For overcoming this initial matter, it was 
decided to make COPA-TRAD available in restricted mode just for 
researchers from UFSC (Universidade Federal de Santa Catarina). 
Therefore, to access COPA-TRAD in its full access mode, users will 
need a username and password. Moreover, the second step is allowing 
the general public access to COPA-TRAD, but with a limited access 
(e.g. the corpus provides only texts without copyright).  
 In relation to the issue of copyright and to safeguard the present 
study, Fernandes (2004) motioned in his PhD thesis the following 
subject: 
I have looked into the UK and Brazilian copyright 
laws and learned that the degree of academic 
privilege in copyright matters is often uncertain as 
it is difficult to say for sure how far scholars can 
go using other people’s intellectual property as a 
corpus, especially if the corpus being created is 
for research purposes only and the research is not 
going to allow anyone to make use of it. Thus 
based on these three safeguards, I believe to be 
able to continue carrying out my research until I 
manage to get the permissions needed to make the 
corpus available to the academic community (p. 
96). 
 
 The arguments provided by Fernandes (ibid.) seem to be 
sufficient for the present study because most of the texts in the system’s 
database have come from his own research and some have been 
collected from the Gutenberg Project (see Section 3.1.4 below). 
 
3.1.4 Selection of Texts  
The text selection phase for COPA-TRAD was based on the 
assumptions discussed by Baker (1995) and Fernandes (2004). 
Fernandes (ibid.) paraphrasing Kennedy (1998) argues that corpus-
based work involves a great deal of planning before establishing explicit 
and rigorous criteria in the selection of hardware, software and texts. It 
is this careful planning that enables a corpus to provide accurate and 
reliable descriptions and ensures it can be used or referred to by other 
researchers (p. 90). 
The selection of complete texts for COPA-TRAD comes from 
three different main sources. The first source of texts is Fernandes 
(2004) PhD thesis in which he has compiled a parallel corpus consisting 
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of 12 children’s fantasy books and their respective 12 Brazilian-
Portuguese translations in order to investigate the practices involved in 
the translation of names (see Chapter 2 - Literature Review). 
COPA-TRAD, nevertheless, is an open-ended corpus and since 
the beginning of its conception, it was designed taking into account this 
important characteristic. As a result, the insertion of new books becomes 
a permanent process.  
During the development of COPA-TRAD, Bruna Coletti, from 
an Undergraduate Research Mentorship Program, was responsible for 
selecting texts from Gutenberg Project 4 (a project which digitizes and 
provides public domain books in many languages) to be included in the 
COPA-LIJ subcorpus. This student organized and adapted default 
textual files and pre-aligned them at paragraph level. She also collected 
extralinguistic information about each of those texts. These efforts 
combined with pre-existing aligned texts provided by Fernandes (2004) 
have contributed for COPA-TRAD start its operations with 18 books in 
English as well as 18 books in Portuguese, which was a reasonable 
number of books at the beginning.  
Finally, the users themselves will be the third source of texts. 
They can submit their own texts following a specific set of criteria 
established and made available on the COPA-TRAD website. The 
system has a specific module for text submission. In this module, users 
can check the texts they have submitted as well as select the option to 
submit new text. In the submission panel there is a form to fill in with 
extralinguistic information of the new book to make available on 
COPA-TRAD. The user has two options to upload the source text and 
the target text.  A moderator verifies the content submitted in order to 
check if the extralinguistic information and texts were provided 
correctly. The moderator has a special module for the verification of the 
texts submitted. For this reason COPA-TRAD started with a reasonable 
quantity of books. However more books can be added because COPA-
TRAD is an open-ended corpus. 
 
3.1.5 Corpus Creation: Shortcomings and Possible Solutions 
Before discussing each stage carried out during the project it is 
necessary to discuss the possible shortcomings and solutions related to 
the creation of an on-line Parallel Corpus. The building of a parallel 
corpus may appear to be a simple task for a researcher who has just 
                                                        
 
4
 More information on: http://www.gutenberg.org/ 
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begun studying CTS. The creation of a parallel corpus and its processing 
system involves a set of technical procedures that will be discussed here. 
The basic functionality (e.g. find, retrieve and display) of a corpus might 
give the impression that is a simple task. Therefore lay people, or maybe 
beginners to CTS, could possibly think about corpus building as a 
simple task because it involves “text compilation only”; there would be 
no multimedia, no 3D complex animation or any other computational 
high-tech product whatsoever.   
For beginners who have a misconception in relation to corpus 
creation problems could emerge and become a pitfall. After starting to 
work with the development of an electronic corpus without a solid 
knowledge on the subject and taking into account the steps involved at 
the design level, the neophyte researcher would face a set of problems to 
solve. As a result, the neophyte researcher would perceive that: 
• Texts in electronic format are difficult to handle in computer 
programming, various types of textual patterning have to be 
used such as regular expression (i.e. a pattern to recognize 
strings/texts automatically); 
• Problems such as lexical items, punctuation and different 
characters for a specific language can consume many hours to 
find a suitable solution for the intrinsic features of the languages 
and its conversion to digital format; 
• Dealing with a substantial textual volume in electronic format is 
time consuming and demands high levels of computer 
processing power and large amount of memory; 
• The malformed (e.g. logical errors, bugs) software algorithm 
utilized to parse and process the text can lead to a computer 
crash, causing the operational system to become unresponsive. 
(i.e. Windows, Linux or MacOS); 
• Texts in a corpus have to be indexed for data retrieving; a badly 
organized index could give for the researcher inaccurate results 
leading the investigation to false results jeopardizing the 
project’s reliability; 
• The decision to build the corpus in a specific computer 
programming language (such as PHP, Java, C, C++ and others) 
can affect the whole project in a positive or negative way. It all 
depends on the developer's expertise; 
• The researcher will have to determine what specific tools are 
necessary for future development. For example, is the 
information stored in the corpus going to be used for a future 
mechanism not developed yet? The database internal structure 
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without prior planning predicting any future mechanism could 
cause problems in the future. 
 
Other problems or insights could be listed but the most important 
ones were mentioned to contextualize the reader about the importance of 
a detailed corpus design. Designing a parallel corpus is a challenging 
task because the lack of technical information available and the 
complexity involved. An instance of this is the number of relevant 
parallel corpora available and developed in Portuguese speaking 
countries: COMPARA, from Portugal, is a bidirectional parallel corpus 
in the linguistic pair English/Portuguese. In Brazil the project COMET 
(Corpus Multilíngue para Ensino e Tradução hosted at Universidade de 
São Paulo) is a multilingual corpus for teaching and translation. 
However, as observed in the introduction, there is a gap (e.g. no user 
friendly interface, in some cases the use automatic alignment without 
human supervision or the availability of Children’s Literature texts) to 
be filled in relation to parallel corpus in the linguistic pair Portuguese – 
English (Section 1.1).  
This section shed light on the possible shortcomings involved in 
the creation of a parallel corpus and its complexities. In addition, this 
chapter will encourage researchers to reflect on the issues covered in 
this section. There are three phases of development of a parallel corpus. 
The first phase of development the requirements analysis is discussed 
below. Afterwards, two other phases (building and implementation) are 
going to be discussed. 
 
3.1.6 Requirements Analysis 
The applied objective of this study is the creation of a web based 
bi-directional (English / Portuguese) parallel corpus and five subcorpora 
for Translation Studies Discipline (Section 3.1). According to Pressman 
(2001) “requirements engineering provides the appropriate mechanism 
for understanding what the customer wants, analyzing need, assessing 
feasibility, negotiating a reasonable solution, specifying the solution 
unambiguously, validating the specification, and managing the 
requirements (…)” (p. 256). The requirements were gathered in the 
initial phase using interviews, forms and a comprehensive research 
related to corpus linguistics, corpus-based translation studies and 
parallel corpus. The requirements, use-cases, amongst other elements 
(e.g. workflows and diagrams) were stored, modeled and managed in 
Enterprise Architect version 8.0 (Figure 11). 
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Figure 11. Requirements and the overall design. 
 
The technology adopted for COPA-TRAD was defined in the 
requirement analysis phase also. The major technologies defined at this 
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part are listed below. It was given preference to Open Source (i.e. 
available for free) technological alternatives: 
• The Operational System (OS) for the server is OpenSUSE 
Linux (http://www.opensuse.org/pt-br/), this is the default 
choice server’s OS at UFSC; 
• MySQL (http://www.mysql.com/) database was chosen because 
it is reliable and it supports a large quantity of data. According 
to Oracle Corporation (n.d.-a), the size amount is 256 
Terabytes;  
• The NGINX HTTP Server was chosen as the web server, 
(http://www.nginx.org/) which is the default server available for 
UFSC hosted sites and systems; 
•  PHP (http://php.net/), JavaScript and HTML were chosen as 
programming languages mainly because of the author’s 
expertise in these languages and also its popularity and reliable 
technology for Web Applications (i.e. software developed for 
the web); 
• CodeIgniter was chosen as the framework for development 
(http://ellislab.com/codeigniter), it was built for PHP 
programming language and it complements the project 
conducted providing a set of useful libraries and a fast learning 
curve; 
• As a search engine, Sphinx - an Open Source search server - 
was chosen. Sphinx is used for COPA-TRAD because MySQL 
search support is not as accurate for the specific kind of search 
in COPA-TRAD. As an example, MySQL ignores words with 
less than 4 characters such as common words (i.e. also known 
as stopwords) like “the”, “again”, “be”, “is” and “will”, among 
many others. For a linguistic corpus, such characteristic is not 
desirable. The support documentation for MySQL dictates that 
such features can be changed in the configuration file. 
However, on a shared server that hosts other websites, such 
changes can present a problem of search relevance. Weak use 
of complex search/retrieval, amongst other factors, contributed 
to the decision of not using MySQL’s search support for 
COPA-TRAD tools (i.e. COPA-CONC and MONO-CONC). 
As a result, another solution had to be implemented. This 
solution was the Sphinx Search server, which provides deep 
indexing, searching and fast retrieval of data. In addition 
Sphinx provides an API (i.e. Application Programming 
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Interface – a set of programming codes to integrate different 
computer software) to integrate with systems developed in 
PHP, which runs on a server. Sphinx is robust and reliable, for 
example, big websites such as Infegy - http://infegy.com/ - 
which uses Sphinx has indexed 22 billion documents from 
Twitter, Facebook and blog posts “the speed and precision of 
the Sphinx engine enables Infegy's customers to efficiently 
measure online sentiments and trends”, another example is the 
website Craigslist - http://craiglist.org/ which executes 
250,000,000 million queries each day (Sphinx Technologies 
Inc., n.d.). Such technology was chosen for COPA-TRAD 
because the positive points mentioned above and in the short 
and long terms, there are plans to expand COPA-TRAD 
database. 
An essential point to mention is the Sphinx technology 
applicability for Corpus-based Translation Studies. To attest the 
reliability of COPA-TRAD, another researcher who also used Sphinx 
for corpus linguistics was contacted by e-mail. Professor William H. 
Fletcher, from the US Naval Academy, shared his experiences in dealing 
with Sphinx, PHP and Corpus Linguistics, which helped to further the 
development of COPA-TRAD. Professor Fletcher is the developer of 
the “Phrases in English (PIE)” corpus, which is available online at 
http://phrasesinenglish.org/searchBNC.html.  
 
3.1.7 Database for Text Storage  
The storage mechanism for a corpus may vary in its nature; each 
of them has advantages and disadvantages. For the present study, the 
storage mechanism chosen was of database type. In short, some issues 
that lead to choose this kind of storage mechanism were because the 
capacity to store large amounts of data (some databases have millions or 
even billions of words, e.g. some companies/websites such as Wikipedia 
and YouTube (Oracle Corporation, n.d.-b) use the same database 
adopted for this project), the speed of data retrieval, processing and 
delivering the results the researcher wants in a fast but accurate way. 
The common problem related to a database that uses this kind of 
mechanism is the complexities involved in the design of its internal 
structure that must be well designed to avoid potential problems in the 
present moment or future.  For the present study, the first step in the 
design of the database was to verify which corpora use the same type of 
storage mechanism. After identifying the corpora that used such storage 
mechanism, the researchers involved in such projects were contacted to 
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collect more information, as well as, the technical approach they used to 
create the database infrastructure. Another crucial part was related to 
finding literature that covers the use of databases in the corpus area.  
After acquiring the necessary expertise in dealing with databases 
to adopt it for linguistic corpora, the next step was designing the corpus 
database itself. In the requirements analysis phase, questions concerning 
the structure of the database, for example, how data will be organized, 
managed and stored, were raised in order to meet the necessities of the 
project. Some of these questions are suggested below: 
• Should the texts be stored at word level, sentence level or 
paragraph level? 
• What information from the texts should be made available?  
• Will any reporting of statistics such as word frequencies or any 
other mathematical operation be performed? 
• What would be the future plans of the project? Is there at least 
any prediction? 
• What are the source languages for the texts provided? Will any 
of the text have special characters from languages such as 
Russian, Mandarin, Greek, Hebrew, Japanese or Arabic? 
• What are the requirements of the corpus under development?  
• Which meta-textual information will be stored? Can the 
author/translator nationality, sexual orientation, and biography 
amongst other factors have an influence on the final product? 
• How texts will be processed and used in the corpus?  
• How many languages the corpus will cover? 
• What type of corpus is it? Is it a parallel, multilingual or 
comparable corpus? 
Such questions have a direct impact on the database design phase. 
One important aspect during the design of COPA-TRAD relies on how 
the database was constructed. The database is the core of the corpus 
because textual information is stored in it. Focusing on the main aspect 
of the database, which is the storage of parallel data, careful attention 
was given to the design task.  
The database tables were designed in Enterprise Architect 8.0. 
Knowing that texts are unstructured information, some techniques from 
the text mining area were adopted because it “deals with the machine 
supported analysis of text” (Hotho, Nürnberger, & Paaß, 2005, p. 4). For 
instance, in text processing procedure which extracts and align the text 
sentences as well as the words which are extracted through a 
tokenization process i.e. “a text document is split into a stream of words 
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by removing all punctuation marks and by replacing tabs and other non-
text characters by single white spaces” (Hotho et al., 2005, p. 6) after the 
application of the mentioned text mining technique the data obtained 
was stored in the database (i.e. structured information). 
The database tables (i.e. a set of elements organized using 
columns and rows to store structured information) were designed in a 
way to store parallel texts and the relationship between the corpus data. 
In database context, a relationship is understood to be the association 
between x and y (e.g. the table which stores a specific information on a 
book such as name or year of publication has a relationship with the 
table which stores the sentences and words). The parallel sentences were 
stored in the same table and an auxiliary table was used to provide the 
relationship between a source and target sentence as Figure 12 
illustrates.  
 
 
Figure 12. The relationship between source and target sentences. 
 
Figure 12, represents the schema of two tables, the first table 
stores the sentence in “stc_sentence” and each sentence has an ID (i.e. 
unique identification) named “stc_id”. The second table 
“copa_source_has_target” is responsible for providing the relationship 
between a source sentence “stc_id_source” and a target sentence 
“stc_id_target”. The relationship between sentences and words were 
also designed as we can observe in Figure 13. 
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Figure 13. The relationship between sentences and words. 
 
Figure 13 shows the schema representing the relationship 
between sentences and words. Each sentence ID “stc_id” stored in the 
table “copa_sentence” and each word id “wrd_id” stored in 
“copa_word” are associated in the auxiliary table 
“copa_sentence_has_word”. These relationships in the table are 
countable and can be used for reporting or statistics. Following the same 
idea, we can compare the relationship between books and sentences and 
between books and words. These relationships are useful for counting 
the word frequency in a book and make it possible to extract that 
information by counting the number of relationships between books and 
words. Figure 14 illustrates a practical example of how the frequency 
data is displayed to the final user. 
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Figure 14. Chart displaying the frequency of words.  
 
Baker (1995) explains the importance of type, token and ratio in 
investigating translation using a corpus. The author says that “any 
sequence of letters with an orthographic space” is considered a word or 
more technically a “token”, according to the author, “each occurrence of 
the word day is counted as an individual token and we can say that there 
are x tokens of day in a given corpus” (p. 236).  
In relation to types Baker says that “day itself is a type, no matter 
how often it occurs”, finally she concludes “we can say that there are x 
tokens of the type day in a corpus”. This kind of information could be 
calculated while the data is delivered for the user, but for a better 
performance the type, token and ratio were stored in database so there is 
no performance shortcoming in COPA-TRAD whatsoever. 
 The type, token and ratio were calculated and stored during the 
sentence processing operation by COPA-ALIGNER module. Similarly, 
the word extraction and processing was carried out by COPA 
TOKENIZER module. 
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Finally other relevant data found during the requirements analysis 
were stored in the database. The list below provides an overview of 
other relevant information collected and stored in database: 
• Books – all the extralinguistic information listed by 
Fernandes (2009, p. 25-26) including language, 
language variation, genre, type, token and ratio from 
the whole book; 
• Author – Name, biography/profile, photograph, 
gender, nationality at birth, current nationality, 
domicile, language, language variation;  
• Translator – all the extralinguistic information listed 
by Fernandes (2009, 25-26) and also language 
variation, photo and biography/profile. 
A key point in the design of the tables which constitutes the table 
database per se is the decision about what kind of information should be 
stored or not. The data provided was based on a comprehensive 
theoretical framework. Common extralinguistic information for the 
corpus (below), as suggested by Fernandes (2009, p. 25-26), were used: 
Translator: name, gender, age, employment 
status, translation workload, nationality at birth, current 
nationality, mother tongue, domicile, membership of 
translator associations.  
Translation:  text category, collection, text title, 
mode, word-count, special features, date of publication, 
place of publication, publisher, publication of the name 
of the translator(s), copyright, reviews and appraisals, 
prizes (not only who received them, but also who 
awards them and under which circumstances), 
distribution data (e.g. if the text has been reprinted, 
perhaps with alterations).  
Translation process: relation between 
translation and source text, direction of translation, 
written translating mode, commissioner, 
subcomissioner, editing, time lag (i.e. time elapsing 
between commissioning and publication). 
Source text: language, status, name of the 
author(s), gender of the author(s), date of publication, 
place of publication, publisher and prizes.  
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With the tables modeled, a routine to generate and export the 
table’s schema from Enterprise Architect version 8.0 was used to 
transmit the tables to the database. With the importation procedures 
finished a crucial stage was completed. The next stage was the 
implementation of COPA-TRAD system to process the texts in 
electronic format and store these texts in the database. The following 
section is going to discuss the main snippets for COPA-TRAD 
implementation. 
 
3.2 Corpus Implementation Phase  
After discussing the design issues informing COPA-TRAD 
compilation and project documentation, the focus in this section relies 
on the application and technical issues related to the system 
development, tools and support modules (or internal tools). One point to 
have in mind is that this project was carried out during a two-year period 
and covers only the main practical applicability of the corpus building. 
The development process adopted for COPA-TRAD was the 
incremental one, that means: with each increment of the software (or 
addition of new functionalities) a new version is delivered and ready to 
be used (Pressman, 2011, p. 41). Figure 15 illustrates the steps in this 
process: Firstly, the developer defines what will be delivered after s/he 
prepares the design of system architecture. Next the requirements and 
specifications are defined. Following the workflow, the next step, is the 
development of the system. Subsequently, comes the developed part 
(increment) is validated. Then the part developed is integrated in the 
whole system and another validation comes again to check if the system 
is working properly. Finally there is a decision box to check if the 
system is complete or not to determine if another cycle start or not.  
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Figure 15. The incremental development process (Sommerville, 2000). 
 
In addition, it was adopted the creation of prototypes to verify the 
functionalities that would be part of COPA-TRAD tools. According to 
Somerville (2000), a prototype eliminates misunderstandings, provides a 
way to find missing functionalities and may serve as a “basis” for 
system analysis. The workflow presented in Figure 16 gives a glimpse 
about the steps involved in the development of a prototype system. The 
workflow starts with the establishment of the main objectives of the 
prototype after a specific functionality is defined; the next step is then 
the development of the prototype and finally its evaluation. 
 
 
Figure 16. Prototyping process (Sommerville, 2000). 
 
The development of prototypes for COPA-TRAD tools unveiled 
the real necessity of such technology in the Corpus-based Translation 
Studies area. Figure 17 presents one of the first COPA-CONC 
prototype: on the left, there is a filter panel to narrow down search on 
the corpus; on the top, there are meta-data about the text and, under it, a 
table displays the corpus results: on the left side column the original text 
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(i.e. source text) and on the right column, the translated text (i.e. target 
text).  
 
 
Figure 17. A working prototype for COPA-CONC. 
 
The development of prototypes for each system module 
demonstrated as useful and capable of processing large amount of texts 
even during the design phase. These prototypes helped to find and 
determine specific features for the system. Due to the nature of the 
project, newer TS researcher’s needs will be prototyped in future design 
phases of the system. 
 
3.2.1 COPA-TRAD Framework  
The internal structure of COPA-TRAD system relies on 
CodeIgniter framework. The mechanisms for the system were 
developed on this framework, following the requirements previously 
planned. Due to the requirements and the problem of copyright, COPA-
TRAD offers two different types of access to its text collection: a public 
one, aimed to provide access to texts without copyright and a secured 
area for texts that are copyrighted or not.  
COPA-TRAD users are divided in three different access roles. In 
each user role, the system adapts the corpus content (i.e. provide text 
with copyright or not). This security measure was adopted to protect 
copyrighted content. The CodeIgniter framework already provided other 
parts that constitute the system, such as database support, security 
environment, among other basic and complex modules.  
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The development of COPA-TRAD focused on its real 
requirements and problems without reinventing the wheel. Firstly, the 
Interface Design and its events (i.e. reactions such as message alerts and 
color changing) planned according to possible user actions were 
implemented. The visual elements that comprise the interface received 
special attention to make it as user friendly as possible. To do so, Ajax5 
technology was used to implement a comparable interface like in RIA 
(Rich Internet Application). This technique provides the best user 
experience. In addition, the use of Ajax improves the performance 
because it enables the system to send and receive data asynchronously to 
a server i.e. without reloading the entire web page multiple times. The 
HTML, CSS and JavaScript code were carefully implemented in order 
to run COPA-TRAD on smartphones and tablets (Appendix C). 
Secondly, the user management and authentication modules were 
implemented to achieve the security requirements. Thirdly, the auxiliary 
web pages as well as the news management module were developed. 
Figure 18 illustrates an example of a class diagram created in the design 
phase; the figure shows two diagrams related to the system news 
management module. 
 
 
Figure 18. Example showing the diagram classes for the news 
management module. 
                                                        
 
5
 Ajax stands for Asynchronous JavaScript and XML – a kind of data 
exchange between a client/user and the server, the data exchange runs in 
background avoiding the refresh of the whole page on an Internet browser. 
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It is necessary to emphasize that each requirement implemented 
on COPA-TRAD, class diagrams were designed in order to assist the 
development process and were also used for the system documentation. 
Figure 18 was an example extracted from the design documentation. 
 
3.2.2 COPA-TRAD Tools  
Currently, COPA-TRAD has the following tools to assist 
researchers and translators: COPA-CONC, MONO-CONC, CORPUS-
BUILDER, WORDLIST and COPA-STATS. The implementation of 
these tools followed the three stages mentioned in the previous section.  
Naturally, there are small differences due to the complexity of some 
tools. In order to COPA-CONC work as previously planned, it has to 
access three different APIs6. The first and most important API is the 
one, which communicates with Sphinx Search.  There are also two 
APIs, one to connect and request content from Microsoft Translator, and 
another to communicate with Google Translate. The search algorithm 
employed to find the user requested keyword was provided by Sphinx. 
In addition, customized filters are also present to narrow down the 
search to a specific subcorpus, a book or the desired language pair.  
In the near future, new filters will be implemented. MONO-
CONC uses just Sphinx API and, at present, has the KWIC (Key Word 
in Context) display format to show the results. Figure 19 gives a glimpse 
of the KWIC display format for the keyword “replied”, with its co-texts, 
in each side of the keyword, limited in one line. Having in mind that 
COPA-TRAD stores full sentences, not just a part of it, for MONO-
CONC, a special algorithm was developed in order to split sentences in 
co-texts for the left and right side of a keyword. The same algorithm 
works for non-English words with Latin characters such as the ones 
from Portuguese language. 
 
 
 
 
                                                        
 
6
 Application Programming Interface (API) – technology, which 
facilitates the interface between two different systems. For example, system “X” 
needs to access the functionality of system “Y”, the communication between 
them occurs through an API. 
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Figure 19. Example showing the MONO-CONC’s KWIC display 
format. 
 
COPA-BUILDER incorporates a tool developed by Yasu Imao 
(2011) and it was customized for COPA-TRAD needs and visual 
elements. The changes implemented in the existing tool were an 
improvement to achieve a friendly interface. Such implements were: the 
possibility for choosing source and target languages, a better error 
handling system to report messages to the user, and the database 
interaction to save the data provided by the user for further research.   
The WORDLIST module implementation did not require any 
kind of API; this tool was developed to retrieve and present the words 
and their frequency from the database table “copa_word”. Particular 
attention was given to the implementation of the word cloud view 
(Figure 20), depending on the frequency of a word, its size and color 
tone changes. Due to the quantity of database requests and processing 
time to create such word cloud, a special feature from CodeIgniter 
framework was used, the cache support. Once a day, by the first time the 
WORDLIST home is accessed CodeIgniter generates a cache in HTML 
of the page including the word cloud. After that, while accessing the 
WORDLIST home, the page displayed is the cached version, which 
brings the content in a fast way without overloading the server. 
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Figure 20. Word cloud from WORDLIST tool. 
 
COPA-STATS is the statistical tool for COPA-TRAD. Currently, 
only the basic functionality of this tool was developed. The generation 
of the graph was implemented in JavaScript language; as a result there is 
no processing overload on the server side. The user’s computer is 
responsible to receive the statistical data and render the graph on screen. 
 
3.2.3 COPA-TRAD Textual Processing Modules  
COPA-TRAD has individual processing modules for statistics 
generation, among others. However, at this part, attention is focused in 
two main processing modules: The first one is COPA ALIGNER and 
the second one is COPA TOKENIZER; both modules were built from 
scratch and they are responsible for a vital part of the system, which is 
the application of text mining techniques.  
COPA ALIGNER is the module used for the source text and 
target text alignment.  An important feature developed for this module is 
a code from PHP language that guarantees the execution of this module. 
Even if the system administrator refreshes the page accidentally or loses 
the connection with the server, the entire text file will be processed in 
any case. The basic functionality from the previous module is also 
present in COPA TOKENIZER, which is responsible for word 
extraction and the frequency list update.  
COPA TOKENIZER was developed with subroutines responsible 
for word normalization of non-English words existent in English texts, 
non-alphanumeric character removal and token and type counter. 
Regarding word normalization for non-English words within English 
texts the necessity of this subroutine was mainly because English texts 
are in UTF-8 encoding (i.e. an encoding which represents a set of 
characters in computers mainly non Latin characters). Non-English 
words that appear in English texts might cause a problem: the COPA 
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TOKENIZER module would consider 2 words rather than one. Consider 
the following sentence from the book The Secret Garden extracted from 
COPA-TRAD: 
Her black dress made her look yellower than ever, and her 
limp light hair straggled from under her black crêpe hat. 
 
During the word extraction at this sentence COPA TOKENIZER 
would split the word in red (i.e. crêpe) in two chunks because the 
algorithm for English language does not know the character “ê”. This is 
the reason why normalization was necessary at this point. Considering 
Table 2, it is possible to observe how the code developed converts the 
characters in line A by the ones in line B. 
 
Table 2. Characters normalized when appeared in English texts 
ŠŒŽšœžŸ¥µÀÁÂÃÄÅÆÇÈÉÊËÌÍÎÏÐÑÒÓÔÕÖØÙÚÛÜÝ
ßàáâãäåæçèéêëìíîïðñòóôõöøùúûüýÿ 
SOZsozYYuAAAAAAACEEEEIIIIDNOOOOOOUUUUYsa
aaaaaaceeeeiiiionoooooouuuuyy 
 
Consequently, the word “crepê” would be converted to “crepe” 
during word extraction for English language texts. 
 
3.3 Corpus Processing  
The objective of this section is the description of COPA-TRAD 
processing mechanisms for textual analysis, extraction and searching. 
Depending on the complexity and technicality some parts will be 
omitted if necessary. To do so, it will be described how the modules 
from COPA-TRAD process the textual information. According to 
Kenny (as cited in Fernandes, 2009) “a corpus on its own is of little 
practical use if there are no techniques to search, catalogue and extract 
potential data” (p. 30).  Based on Kenny observation, the following 
subsection explains how the searching, extraction and data presentation 
works in the COPA-TRAD system. 
 
3.3.1 How COPA-TRAD’s Search Engine Works  
Section 3.3.3 and 3.3.4 presents the procedures followed in the 
implementation phase of the support tools named COPA ALIGNER and 
COPA TOKENIZER. Before going deeper in the internal description of 
such tools, it is necessary to explain the overall mechanics of COPA-
TRAD starting with the user requested information on COPA-CONC.  
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Figure 21 presents the system topology explaining how a search 
for a term triggered by the user is processed inside COPA-TRAD. To 
begin, the first moment signaled in the figure, COPA-TRAD (running 
on the “NGINX / PHP” server) do a request to Sphinx Search Server 
(through an API) asking to search for the term “XYZ”, Sphinx checks 
its own keyword index and returns all sentences ID’s (through an API) 
to COPA-TRAD. Next, at the second moment signaled in the figure, 
COPA-TRAD in possession of the sentence’s ID provided by Sphinx; 
requests from MySQL all the sentences based on the available ID’s. 
Hence, MySQL returns all sentences from the database, COPA-TRAD 
process all the sentences and highlight in each sentence the term “XYZ”, 
after that it sends all processed data to user’s computer. An operation 
not covered in the Figure 21 is the storing in database of search terms 
(or keywords) requested by the user. It is necessary to emphasize that 
this searching mechanism works in similar way for both, COPA-CONC 
and MONO-CONC. The difference between the two modules relies on 
the content displayed to the user. COPA-CONC delivers the aligned 
sentences (source and target) while MONO-CONC delivers just 
sentences of one language previously chosen by the user.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
77 
 
Figure 21. System Topology showing how a user request is processed 
inside COPA-CONC. 
 
After all, a lay person could think why get just the sentence ID’s 
from Sphinx and then do a request to MySQL to return the sentences 
and its related extra textual information. Sphinx does the hardest and 
most complex part, which is the search and ranking operations without 
burden the developer with the implementation of complex matching 
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algorithms.  Some advantages in returning the IDs, for example, are 
related to the fact the IDs are unique and easy to handle; with the IDs, it 
is possible to retrieve many other pieces of information associated with 
the sentence’s table and not just the textual sentence itself.  
In addition, a factor to be considered is the availability of just IDs 
provided by Sphinx’s is the default system mode.  Under these 
circumstances the system topology presented in Figure 21 is the most 
convenient for this research. 
 
3.3.2 How Texts are Processed in the COPA-TRAD System  
This subsection focalizes on the internal tools: COPA ALIGNER 
and COPA TOKENIZER by extending the discussion to the textual 
processing techniques applied in both tools. These tools extract and 
manipulate the raw text files sent by the user. COPA ALIGNER is 
focused on the creation of bilingual concordances and COPA 
TOKENIZER is focused on the creation of wordlists.  
Nevertheless, before going into details and the internal 
functionality of the mentioned tools, it is necessary to understand how 
texts are delivered for COPA-TRAD. First of all, COPA-TRAD does 
not have a limited quantity of texts; the system has a growing database 
because each COPA-TRAD user has the option, inside the system, to 
send his/her texts. Certainly, these texts must have some relation with 
the COPA-TRAD subcorpus and its genres. Figure 22 brings the system 
topology showing how texts are sent and also the interaction between 
users and moderators.  
The first step, as pointed in the top left of the figure, user logs in 
into his/her account and access the text submission panel. Then the user 
accesses the form submission and fills in the required information such 
as book title, author name, language, etc. (Section 3.2). At this part the 
submission of the source and target texts files are mandatory. Finally the 
user clicks of the button “save” to save the provided information and 
send to COPA-TRAD.  
The system receives the information and returns a success 
message if all information provided is correct, or rather, an error 
message is shown. At this moment, COPA-TRAD sends an email to the 
available moderators (i.e. users with privileges to check all texts sent by 
other users) informing that a new text was sent and needs the inspection 
to confirm if the data sent is correct. The moderator checks the data 
including the source and target text and writes a small feedback which 
can be read by the user who sent the text, and after, the moderator 
chooses if the text is approved or not to be part of COPA-TRAD. In case 
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the text is not accepted due to some incorrect information provided the 
user has the option to change that information and send it again for 
moderation. 
However, if the text is approved, the user receives by email a 
notification about it. The notification message tells that the submitted 
text has been accepted and will be available in 48 hours or less (i.e. this 
time is necessary because the new content has to be indexed by Sphinx 
which is scheduled to run every 24 hours). After this point, the user 
editing action in the text submission panel is blocked because no 
adjustment is permitted after the text is approved; then the texts sent are 
ready to be processed (i.e. the tools COPA ALIGNER and COPA 
TOKENIZER can be started to process the approved texts). Finally, the 
texts are processed and the administrator can activate two auxiliary 
mechanisms, which will check the new information in the corpus to 
update the available statistics. 
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Figure 22. System topology showing how texts are submitted to COPA-
TRAD. 
 
Having explained how texts are sent to COPA-TRAD now I will 
explain the processing text routine for COPA-ALIGNER and COPA 
TOKENIZER. 
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3.3.3 COPA ALIGNER Processing and Alignment  
The mentioned parallel corpora available on Internet for the 
Portuguese-English language pair lack update in its major tools to make 
the information processing easier and robust, helping users to get their 
tasks done quickly and accurately. Facing the challenges in text 
processing, COPA ALIGNER was developed from scratch. According 
to Figure 23, when COPA ALIGNER is triggered, it checks and fetches 
the text to be processed. These texts (source and target) are in txt file 
format. Basically, COPA ALIGNER opens both texts and each sentence 
from the text is extracted and stored as structured information into the 
database. Before the sentences storage, COPA ALIGNER performs 
statistics for each sentence and these quantitative data are stored 
together with each sentence. 
 
 
Figure 23. Architecture Diagram of COPA ALIGNER showing how 
texts are processed. 
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During the previous process, the sentence is aligned. For each 
sentence pair (source and target), after stored in database, COPA 
ALIGNER recovers both sentence ID’s and creates the relationship 
between these two sentences (i.e. the parallel alignment). COPA 
ALIGNER creates a relationship between each sentence stored for the 
texts under processing as well as a relationship between sentences and 
books. Hence, it is possible to count, for example, how many sentences 
a text has or when erasing a text from the corpus these relationships 
support in this operation. 
 
3.3.4 COPA TOKENIZER Word Extraction  
Besides sentence alignment, a second tool named COPA 
TOKENIZER was developed from scratch for the system. This 
multilingual (i.e. it supports not just English but any other Latin-based 
language) tool processes the word extraction, statistics as well as the 
storing in the database.  
The development of a tool to extract words that work for more 
than one language is not an easy task because for each language there is 
a specific character pattern to identify what is a word and what is not. 
According to Fernandes (2009), the creation of “wordlists allows the 
researcher to obtain statistical information about the number of types 
(different words) and tokens (total number of words) for individual texts 
in a corpus and for the corpus as a whole” (p. 30). Wordlists, as well as 
statistical information related to it, are possible just through a list of 
words created by COPA TOKENIZER. Another interesting point is 
observed by Fernandes (2009) who explains, “the ratio of types to 
tokens in a corpus displays the range and diversity of vocabulary used 
by a writer or translator represented in that corpus”; as observed, the 
necessity of wordlists is an important part of a corpus. 
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Figure 24. Architecture Diagram of COPA TOKENIZER showing how 
words are extracted. 
 
Figure 24 is the basic architecture diagram of COPA 
TOKENIZER. After aligning all sentences, COPA ALIGNER stops its 
execution and COPA TOKENIZER is triggered. Firstly, the routine 
checks and requests all new sentences aligned. Secondly, all sentences 
are returned from the database and, one by one, these sentences are 
tokenized, statistics are performed and the word is stored in the table 
“copa_word”. If the words already exist, the frequency of each specific 
word is incremented. The final step is the creation of relationships 
between words and their corresponding book and sentence. Depending 
on the text size, the execution of COPA TOKENIZER can take from 10 
minutes to up to 2 hours. 
 
3.4 Chapter Closing Remarks  
Following the presentation of the phases related to the creation of 
COPA-TRAD, which showed the three stages of corpus compilation, the 
next chapter sets out to describe the usability and applicability of 
COPA-TRAD tools and how these tools can be used, how a user query 
for a term can be narrowed down in order to bring accurate results, etc. 
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In addition, it will be showed how the user can export the data in three 
different file formats as well as to print it.  
The next section explains in detail the tools offered by the 
COPA-TRAD system for translation research and pedagogy. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
CHAPTER FOUR: Analysis of COPA-TRAD tools 
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4. Initial Remarks  
This chapter discusses the analysis of COPA-TRAD display tools 
namely COPA-CONC, MONO-CONC, WORDLIST and COPA-
STATS. The referred discussion has the main objective to provide hints 
on how these tools can be used for translation research and pedagogy. 
This chapter is organized in the following fashion.  Firstly, an overview 
of COPA-TRAD and its system is presented in order to give a better 
understanding of the system. Following this subsection, the next one 
deals with the description and analysis of COPA-TRAD tools. The 
analysis conveyed uses practical examples in order to illustrate how 
researchers and students can take advantage of COPA-TRAD tools. 
 
4.1 Revisiting COPA-TRAD: A Brief Overview  
The primary characteristic of COPA-TRAD (Corpus Paralelo de 
Tradução) an online bidirectional Portuguese/English parallel corpus is 
the online availability. COPA-TRAD provides useful tools to help in the 
investigation of translated texts. This in turn can be used for translation 
research and pedagogy, in the sense that these tools provide the 
decisions made by professional translators when dealing with specific 
linguistic patterns (such as collocation, semantic prosody, idioms, 
among others).  
The online availability of COPA-TRAD (http://copa-trad.ufsc.br) 
is made one of its main assets (Appendix D). Because of its online 
nature, COPA-TRAD can be accessed from anywhere around the world 
no matter what device accessing it, whether a laptop, a desktop 
computer, tablets or smartphones (Appendix C).  
COPA-TRAD and its five subcorpora will provide the data 
necessary for the analysis driven here. Figure 25 presents the five 
mentioned subcorpora. 
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Figure 25. The five subcorpora, which are part of COPA-TRAD. 
 
The first one, COPA-LIJ consists of classical texts from 
Children’s Literature ranging from various subgenres such as “Picture 
Story Books”, “Fantasy”, “Fairy Tales”, “Modern Fantasy”, “Fables”, 
etc.  
The second subcorpora is COPA-TEL which consists of classical 
text from general Literature (e.g. “Poetry and Drama”, “Biography”, 
“Historical Fiction”, etc.) in a public domain (i.e. no copyright).  The 
following subcorpora are COPA-MDT which includes theoretical texts 
from Translation Studies discipline in order to investigate issues such as 
metadiscourse in translation. The next is COPA-RAC which 
comprehends academic abstracts from various different areas.  
Finally COPA-MUM, which consists of multimodal material 
such as text and image (e.g. comics), video (e.g. movies) among others. 
The multimodal subcorpus will be developed and investigated in a 
future study (Section 5.2).  
The main tools available in COPA-TRAD at the present moment 
are listed as follows. 
• COPA-CONC – Parallel Concordancer. 
• MONO-CONC – Monolingual Concordancer. 
• WORDLIST – Keyword Frequency. 
• COPA BUILDER – Disposable Corpus Creator and Parallel 
Concordancer. 
• COPA STATS – Corpus Statistical Data. 
 
The listed tools were designed and implemented to help 
translation researchers to conduct their investigations.  
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The following section sets out in detail the descriptions and 
analysis of each aforementioned tool. Finally, an explanation on how to 
use the text submission panel is conducted in order to give a detailed 
view of COPA-TRAD system.   
 
4.2 COPA-TRAD External Tools  
For “external” tools, it is meant an opposition to “internal” tools 
(Chapter 3), as only the former are directly available for the final user. 
In the next section, the details and the practical use of such external 
tools are presented. 
 
4.2.1 COPA-CONC – Parallel Concordance  
COPA-CONC is a bilingual parallel concordancer.  It is 
understood the fact that a corpus consists of original texts in English and 
its respective translated texts in Portuguese as well as original texts in 
Portuguese and its respective translations in English.  
COPA-CONC is capable of showing the most relevant7 results 
based on the user’s query, which can be a word or a sentence (even part 
of it). The use of wildcards (i.e. special characters – operators and 
modifiers – to narrow down a specific query) is also available. As 
observed in Chapter 3, COPA-TRAD uses as a search engine, the 
Sphinx Search Server which provides a set of solutions ready to be used 
such as the indexer and search tool. The Sphinx’s search tool is a very 
powerful engine that can search from keywords ranging from the 
simpler to the most complex ones with grouped wildcards. Sphinx 
provides a well-documented8 manual related to wildcards for a deeper 
study. The tested and assessed wildcards to be used in COPA-TRAD are 
discussed below.  In addition, it is necessary to emphasize that the 
wildcards are used in combination with the investigated keyword; that is 
the use of wildcards without a keyword is not possible. The keyword to 
be queried, according to Figure 26, has to be specified in the textual 
form field (highlighted in red).  Simple and complex query expressions 
                                                        
 
7
 The relevance is calculated by Sphinx using the ranker 
SPH_RANK_PROXIMITY_BM25, for more information visit: 
http://sphinxsearch.com/docs/2.0.4/weighting.html 
8
 The whole documentation in relation to wildcards is available on 
Sphinx on-line manual at these following links: 
http://sphinxsearch.com/docs/2.0.5/boolean-syntax.html and 
http://sphinxsearch.com/docs/2.0.5/extended-syntax.html 
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can be requested through the same input, making the use of COPA-
CONC easier for advanced and novice users. 
 
 
Figure 26. COPA-CONC search input. 
 
Boolean Operators – A set of special wildcards aimed to do logical 
operations with the queried keywords. The three Boolean operators are 
covered below. 
• Boolean Operator AND – The schematic structure is listed as 
follows: “term X” & “term Y”. It is possible to observe that the 
wildcard is the “&”. A query with the AND operator brings sentences 
which contains the “keyword X” and the “keyword Y” no matter which 
is the position of both keywords. To illustrate, when using the 
expression “after & him” COPA-CONC searches and returns the 
following results (Figure 27). 
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Figure 27. Results from COPA-CONC using the "AND" operator. 
 
• Boolean Operator OR – “term X” | “term Y” the wildcard for 
that is the “|”. A query with the OR operator will return sentences which 
contains the “keyword X” or the “keyword Y” no matter which position 
both keywords occur in a sentence. For example, when searching using 
the expression “after | him” COPA-CONC displays the results 
exemplified in Figure 28. In brief, it is possible to observe in Figure 28 
that using the “OR” operator the results shown contains sentences with 
the keywords “after” and “him” as well as sentences with just the 
keyword “after” or just the keyword “him”. 
 
 
Figure 28. Results from COPA-CONC using the "OR" operator. 
 
• Operator NOT – “term X -term Y”. The wildcard for the NOT 
operator is the “-” (dash). A query with the NOT operator locates and 
shows sentences with the “keyword X” but not “keyword Y” no matter 
92 
which position these keywords occur in a sentence. For example, when 
querying using the expression “after -him” the provided results is 
illustrated in Figure 29. It is necessary to emphasize that when using the 
NOT operator the results shown contains sentences just with the term 
“after” all sentences that contains “after and/or him” are ignored.   
 
 
Figure 29. Results from COPA-CONC using the "NOT" operator. 
 
• Composite Boolean Operation – Composite queries by grouping 
all the three mentioned Boolean operators is also possible. To conduct 
this kind of search, it is necessary to use the grouping wildcard which is 
the “()” (parenthesis). For example, when searching using the expression 
“( harry & jumped ) | ( harry & ran )”  the results are shown as in 
Figure 30. In other words, when using query composition/grouping the 
returned results contains sentences with the keywords “harry and 
jumped” or “harry and ran”. 
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Figure 30. Results from COPA-CONC using composition/grouping 
expression. 
 
Exact phrase operator:  The quotation marks (“ ”) are a special 
wildcard aimed to match an exact keyword or phrases. The exact 
wildcard requests from Sphinx to find and deliver results with all the 
keywords in the same order. The wildcard mentioned is double quotes 
with the keyword in middle of it. For example, consider the following 
structure “keyword X Y Z” (in this case including the double quotes). 
Consider the expression “by the book”, for this query the results are 
shown in Figure 31. Observing Figure 31, it is possible to note that the 
result contains sentence only and with the whole expression queried.  
 
 
Figure 31. Results from COPA-CONC using the exact operator. 
 
Field start operator: This wildcard is aimed to match a term 
when it is present at the start of a sentence. The wildcard for that is the 
“^” (caret). When using the caret wildcard in front of a specific 
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keyword, just sentences starting with this specific keyword are searched 
and provided. For example, when searching for the collocational pattern 
“^take your time” the results are like in Figure 32. To make it clear, it is 
possible to observe that just the sentence starting with the queried 
collocational pattern is listed. 
 
 
Figure 32. Results from COPA-CONC using the field start operator. 
 
Field end operator: Likewise the field start operator and the 
filed end operator works in the same mode but with a clear difference 
which is the fact that the wildcard is used to match a keyword at the end 
of sentence. The wildcard for that is the “$” dollar sign. Using the dollar 
sign at the end of a keyword, just sentences finishing with the matched 
keyword will be searched and delivered. To illustrate, when searching 
for “leave off$”, the results are like in Figure 33 snippet. Note that only 
sentences ending with the queried keyword are listed. 
 
 
Figure 33. Results from COPA-CONC using the field end operator. 
 
Find non-translated words across languages: COPA-CONC 
helps the researcher to find words that were not translated. COPA-
CONC does that by highlighting these words in left column in yellow 
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and in the right column the word is highlighted in green  (Figure 34). 
For example, personal names, object names, places, among others, 
depending on the translator’s decision sometimes are not translated. For 
instance, when investigating the name of the most modern broomstick in 
Harry Potter books which is “nimbus” it is to recognize that this name 
was not translated. 
 
 
Figure 34. COPA-CONC highlight in both sides when the term match 
across English – Portuguese languages. 
 
Latin words or French words, among other languages, sometimes 
are not translated as well. For example, in Harry Potter texts Latin 
expressions are commonly used for words of wizardry, investigating, for 
example, the term “aparecium”  when translated to Portuguese the 
translator decided to maintain the same Latin word. 
 
 
Figure 35. COPA-CONC highlight in both sides when the term match 
across English – Portuguese languages. 
 
Having covered the query expressions for COPA-CONC’s filter, 
attention now will be given to the table that displays the results for the 
user. The results (Figure 36) provided by COPA-CONC are shown in an 
interactive table. Here, the term “interactive” is being used because the 
table has two main characteristics; the first characteristic is in relation to 
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the highlighted feature of the entire table row. For instance, when the 
cursor is on a specific row, this row is highlighted giving the user a 
better visual experience while reading a specific sentence. All sentences 
displayed in the table are complete, there is no omission.  The sentences 
are not displayed alone, below each of them are basic statistical 
information such as type, token and ratio.  
 
 
Figure 36. Main table of COPA-CONC. 
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The second characteristic is in relation to the removal of each 
table row. Along the table there are red buttons at the beginning of each 
row and when the user clicks on a specific red button, the entire row is 
removed from the table. As a result, the user can keep just the results 
that interest him/her. In addition when using some auxiliary tools, part 
of COPA-CONC, such as data exportation in CSV, XML and PDF 
(Figure 37) just the results in the present table are available (i.e. the 
removed rows do not appear). 
 
 
Figure 37. COPA-CONC auxiliary tools. 
 
As outlined here, COPA-CONC results table is not used just to 
display information on the screen. Another aspect is in relation to table’s 
header which has a particular aspect; there are statistical information 
related to the keyword being researched. Figure 38 is an example 
extracted from COPA-CONC and it shows the results for the requested 
term “as a matter of fact”. The first three statistical results are related to 
the total amount for the exact match “as a matter of fact” how many 
results are being presented on screen, how many were processed and 
found. The last statistical information is the quantity of entries and 
tokens for each word that are part of the keyword/expression. 
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Figure 38. COPA-CONC statistical information. 
 
Finally, COPA-CONC has a basic but powerful filter (Figure 39) 
to retrieve and narrow down the data presented. The filter can be used 
by novice users without any kind of experience in a translational corpus 
and also by advanced users who can explore the whole functionality of 
the filter using wildcards, as discussed in the aforementioned 
paragraphs.  
According to Figure 39, the first form text field is on the top and 
it is responsible to receive the keywords/expressions from the user. Then 
the second field is a list of options giving the possibility for the user to 
choose one specific subcorpus or the whole corpus (which is composed 
of all texts in the database). The numerical information at the side of 
each option is the current quantity of texts indexed and available to be 
investigated in the corpus or each subcorpus. For example, Figure 39 
shows that there are 20 texts available. The last two inputs are related to 
the first language (i.e. the language on the left column of the table) and 
the second language (i.e. the language on the right column of the table). 
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Figure 39. COPA-CONC filter. 
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It is necessary to emphasize that the structural organization of the 
presented sentences in COPA-CONC are ordered by language A on the 
left and language B on the right “ignoring” the fact that it is a source or 
translated text. However, source and target texts are visibly signaled 
because such information is extremely relevant.  In view of this 
problem, a special feature was designed in order for the user to 
determine whether a text is translated or not. This feature is a visual aid 
as shown in Figure 40. For source texts at the end of each sentence there 
is an opened book and for the target texts there is an opened book with 
an arrow signaling that it is translated. In addition when the mouse is 
over each image a small hint appears informing whether that sentence 
comes from a source or a target text. 
 
 
Figure 40. COPA-CONC Source Text and Target Text visual aid. 
 
The images used as a visual aid to indicate if a text is a translation 
or not has a second functionality when the user clicks on them. After the 
click, a window is opened bringing extra linguistic information about 
that specific entry (Figure 41). This extralinguistic information involves, 
for example, the information raised in Section 3.1.7 as well as the 
statistical information related to the book of which this sentence is part. 
The difference when the user clicks on the source text image or the 
target text image is in relation to which kind of data in the new window 
is presented. The source text image opens a window with the 
information about the author while the target opens a window with the 
information about the translator. The same characteristic is used for the 
publishing house of the source text and the target text. 
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Figure 41. COPA-CONC auxiliary window to show the extra linguistic 
information related to a source/target sentence. 
 
In short, all the features in COPA-CONC were presented; the 
next section will deal with the monolingual concordance. 
 
4.2.2 MONO-CONC – Monolingual Concordance  
MONO-CONC is a monolingual concordancer and it is capable 
of showing the most relevant results (based on Sphinx ranker) for a user 
query composed by a keyword or expression. The display format used to 
present and structure the information in MONO-CONC is the KWIC 
(Key Word in Context), which is the most suitable display format for 
monolingual concordances.  
Olohan (2004) description of the KWIC display format fits well 
for MONO-CONC; she says that the keyword requested by the user is 
shown highlighted and centered with its co-text on each side of the 
keyword to give an overview of the context. The co-text is “most 
conveniently viewed if it is limited to one line” (p. 63).  Figure 42 
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illustrates how the sentences from the corpus are organized and limited 
to one line in the table. 
 
 
Figure 42. MONO-CONC KWIC display format. 
 
Likewise COPA-CONC parallel concordancer, MONO-CONC 
uses the same search engine which is Sphinx and because of that all the 
technology behind the searching mechanism is also available here. As a 
result, there is no reason to discuss all the available wildcards again, but 
it is important to point out the options available in COPA-CONC filter.  
Figure 43 shows the form filter for COPA-CONC. All the options 
available are numbered and are covered by this paragraph. Number 1 is 
the text field in which a keyword or expression can be informed. Next, 
number 2 is an option list to choose the preferred language. Then, in 
number 3 the possibility to choose the display format to show the 
concordances is available, but at this part there is just one display format 
which is the KWIC. Finally, number 4 is an option list to choose the 
whole corpus or any of its subcorpus. 
 
 
Figure 43. MONO-CONC filters options. 
103 
As mentioned before, MONO-CONC uses the same search 
engine used for COPA-CONC.  Figure 44 is an example extracted from 
MONO-CONC for the keyword “have a”. Currently the production 
version of MONO-CONC does not have statistical information or any 
other auxiliary tool. This subsection discussed all the features available 
in MONO-CONC. The next subsection covers the WORDLIST tool. 
 
 
Figure 44. MONO-CONC results for "have a". 
 
104 
4.2.3 WORDLIST – Frequency List  
WORDLIST was developed to provide auxiliary tools to 
manipulate and retrieve statistical information related to the lexical 
composition of texts. However, the current version of WORDLIST tool 
has two features that are covered here. Differently from the last two 
tools already discussed, the WORDLIST home screen has the form filter 
as well as a word cloud (Figure 45), which was designed to show the 
most frequent words from the corpus. The words to be part of the word 
cloud should have a frequency equal to or greater than 600 occurrences 
inside the corpus. In addition, the frequency of each keyword implies in 
a distinguished font size and color tone.  The number of 600 occurrences 
was defined in the system solely because the visual aspect because less 
than 600 used to show a big amount of words. 
 
 
Figure 45. Word cloud for English words from COPA-TRAD. 
 
A hidden feature in word cloud can be noted when the user clicks 
on any of the words listed. As a result, a new window is opened 
bringing the frequency of the selected word as well as an example 
extracted from the corpus containing the chosen word (Figure 46). 
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Figure 46. Details for the word "spiro". 
 
WORDLIST has a small filter form to facilitate the creation of 
the word frequency list. The first field is a list containing the letters 
from the alphabet. The second field is a list to select the language of the 
frequency list (Figure 47).  
 
 
Figure 47. WORDLIST filter form. 
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Figure 48 displays the word frequency list with words starting 
with the letter “A”.  
 
 
Figure 48. Word frequency list with words starting with "A". 
 
The main features of WORDLIST tool was covered in this 
section. The next one is going to discuss a tool named CORPUS-
BUILDER. 
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4.2.4 CORPUS-BUILDER – Creating a Disposable Corpus on the 
Fly  
COPUS-BUILDER is tool capable of creating a disposable 
corpus (i.e. generally a small corpus used for a specific research which 
the user chooses the texts to be processed as well as the filters to be used 
to narrow down the search). This kind of corpus is disposable because it 
is created in real time and is not part of COPA-TRAD or any of its 
subcorpora. In addition, after the investigation the information is lost.  
However the information provided by the user is stored in the 
database for further research.  The first step to start using CORPUS-
BUILDER, according to Figure 49, is the sentence alignment (in the 
example the alignment is in paragraph level) after that the source 
language of the text as well as the target language has to be chosen. For 
the sake of this example, a text from a bilingual newspaper9 
(English/Spanish) was extracted and aligned at paragraph level in 
COPA-BUILDER. With both texts aligned, the second step is to select 
the language for the source text as well as the language for the target 
text as Figure 49 illustrates. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                                        
 
9
 The journalistic text in English was extracted from 
http://tudecidesmedia.com/the-second-generation-a-portrait-of-the-adult-
children-of-immigrants-p4442-128.htm and the journalistic text in Spanish was 
extracted from http://tudecidesmedia.com/la-segunda-generacin-un-retrato-de-
los-hijos-adultos-de-inmigrantes-p4441-128.htm  
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Figure 49.  CORPUS-BUILDER text alignment. 
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The next step is the use of filters. CORPUS-BUILDER has 
various kinds of filters to narrow down the search, as well as display 
formats. For the example here consider Figure 50, each filter in use is 
numbered. Number 1, the term under investigation is informed, in this 
case “Hispanics”. Next, in number 2 was selected to match the whole 
word. Then in number 3 the keyword for the parallel display format is 
informed. Finally, number 4 the parallel display format was chosen. 
 
 
Figure 50. COPA-BUILDER filters in use. 
 
When the user clicks on the button “Buscar Termos”, the aligned 
texts are processed and in real time the table with sentences are 
displayed, as Figure 51 illustrates.  The word highlighted in “red” is the 
keyword “Hispanic” specified by the user. It is necessary to emphasize 
that due to the nature of CORPUS-BUILDER, Sphinx Search engine is 
not used for this tool.  
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Figure 51. COPA-BUILDER results. 
 
4.2.5 COPA-STATS – The COPA-TRAD Statistics Tool  
The main objective of COPA-STATS tool is to bring quantitative 
information about the corpus, subcorpora and the texts. For future 
versions of COPA-TRAD, information such as the most used terms 
requested by the users will be part of this tool. The home screen of 
COPA-STATS displays the number of tokens and types by language as 
well as a graphical representation of it (Figure 52). 
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Figure 52. COPA-STATS language statistics for type and token in 
Portuguese and English. 
 
COPA-STATS also include an option to select specific texts 
(source and target) and bring its statistical information represented in a 
graph as Figure 53 presents. The filter to select the books is highlighted 
in red. 
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Figure 53. Statistical information related to types and tokens for the 
book "Harry Potter and the Chamber of Secrets" and its Brazilian 
version "Harry Potter e a Câmara Secreta". 
 
4.2.6 Text Submission  
COPA-TRAD offers a simple and easy way for all users to 
submit their texts to be part of the corpus. The system has a special tool 
that users can use to submit how many texts they want (according to the 
subcorpora and text types defined for COPA-TRAD) and the use of this 
panel does not require any technical knowledge to use it. Chapter 3 
covered in two section parts of the text submission panel. Section 3.1.4 
dealt with the aspects of selection of texts and pointed out the three main 
sources of textual data in COPA-TRAD, one of them is the text 
submitted by the user. Finally, Section 3.3.2, shows how texts are 
processed in the internal part of COPA-TRAD. After covering the 
aforementioned issue now the focus of this subsection is on the practical 
use of text submission panel.  
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COPA-TRAD text submission panel consists of two main screens 
and various windows that can be opened or not, depending on 
information that is already available or not. When accessing the 
submission panel the first screen displayed, has two buttons left and in 
the middle it has a table listing all text that the user has already sent. 
Figure 54 presents this first screen. 
 
 
Figure 54. Text submission main screen. 
 
The table does not list the submitted texts only, but it has a status 
showing if the text was approved to be part of the corpus or not. In 
edition, it has a message button, when clicked shows the message the 
moderator sent in relation to the assessment of the text (Figure 55). 
Finally it has an edit button that has two variants: The first is when the 
text is not approved yet, which gives the user the chance to edit the 
information sent. The second is when the text is approved, at this very 
moment the edit button is blocked and the user cannot edit the 
information. 
 
 
Figure 55. Message sent from the moderator to user. 
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In order to submit new text, it is necessary to click on the green 
button named “Enviar Texto” at the left of the screen (Figure 30). A new 
window is opened with a form to be filled with the extra linguistic and 
translational information of the text. This form also provides the 
possibility to send the source and target text in TXT file format. Figure 
56 displays the first part of the form which focuses on the source text. 
All fields are self-explanatory, dismissing the discussion of each one 
here. However, two fields are necessary to discuss, both of them are 
highlighted in red in Figure 56. The field labeled number 1 has an 
option with the list of all authors already submitted, thus the user has to 
select the name of the author in the available list. However, if the name 
of the author is not present yet, he has to click on the button on the side 
of the field named “Incluir Autor” or “Include Author”.  When the user 
clicks on this button a new window is presented with a form for the user 
to provide information related to the author. After the user clicks on the 
save button the name of this author is automatically include in the 
option list of the main form. The same functionality is also present for 
the name of Publishing House. 
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Figure 56. Form text submission. Source Text section. 
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The second part of the submission form is related to target texts. 
The figure and details about this part of the form is not covered here 
because all the fields are the same with the exception of the author 
name, translator name and the upload field.  
The last part of the form is to gather information related to the 
translation process (i.e. the editor, commissioner, etc.). Also the user has 
to choose which subcorpus the text will be part of. As a last procedure 
the user has to click on the “save” button to save all the information and 
send a message to all moderators informing that  new text was submitted 
and needs to be assessed. 
 
4.3 Final Remarks  
In this Chapter, the tools comprising the COPA-TRAD system 
were described in order to show the possible applications of these tools 
for translation research and pedagogy. The possibilities are endless, but 
only the use of the tools here developed can really reveal them. In the 
next section, some conclusions are drawn in relation to the present 
study.  
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
CHAPTER FIVE: Concluding Remarks 
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This chapter closes the present study by presenting a global view 
of the issues discussed here and is organized as follows; firstly a 
recapitulation of each chapter that encompasses this study is covered. 
Next, the objectives and research questions raised in the introductory 
chapter are summarized. These research questions are going to be 
answered in light of the investigation carried out here. Finally, the 
limitations of this study are presented as well as the suggestions for 
future research.  
 
5. Summarizing the Study 
The first chapter brought a contextualization related to parallel 
corpus and its application for Translation Studies more specifically 
Corpus-based Translation Studies.   This area from Translation Studies 
is inserted on the applied branch and took advantage on the shift from 
prescriptivism to descriptivism. As a result, the use of parallel corpus 
contributes for the investigation based on descriptive methodologies. 
Afterwards, three relevant parallel corpora for the linguistic pair 
Portuguese – English were described in order to survey what have been 
proposed in the field paving the way for this research by presenting the 
limitations (i.e. lack of a user-friendly interface and children’s literature 
texts) of those three corpora. The last point presented was in relation to 
machine translation engines such as Google Translate and Microsoft 
Translator. Up until now, there is no translational tool available that is 
capable of comparing human translation with non-human translation and 
at the same time providing vital information for the improvement of 
translation systems.  
The second chapter introduced the concept and theory that form 
this study. The discussion about the ideas presented by several 
researchers is carried out in order to provide a theoretical framework to 
help the researcher think about COPA-TRAD compilation. In order to 
establish this study, a comparison between corpus-based translation 
studies and corpus linguistics shows the main differences between these 
two research areas, without losing track of the fact that several methods 
and theoretical information from Corpus Linguistics are used in CTS.  
Chapter three presented the method used to answer the research 
questions this study seeks to answer. This method is based on the three 
main stages for corpus compilation proposed by Fernandes (2004) and 
some additions to this proposal were provided in order to cover the 
practical and theoretical aspects of an online corpus compilation. The 
first stage is corpus design including the management aspects of the 
project. Secondly, the corpus building stage specifies the system 
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implementation phase, the practical and technical work conducted to 
create COPA-TRAD. The internal functioning of display formats were 
added to the corpus processing stage in order to show how COPA-
TRAD processes data and presents its results to the user.  
The fourth chapter showed possible ways of how researchers, 
translators and students can take advantage of COPA-TRAD. Firstly, it 
reviewed the purpose of corpus creation and brings an overall COPA-
TRAD description in order to familiarize the reader with this specific 
technology. Finally, it presented the tools available in COPA-TRAD and 
how to use them to conduct investigations. 
 
5.1 The Research Questions  
COPA-TRAD was designed to be a bidirectional parallel corpus 
for the investigation of translational phenomena.  It serves as a tool for 
translation research and pedagogy by showing solutions taken by 
professionals when tackling specific translation challenges. The three 
questions brought by this study are revisited and answered as follows.  
1. What aspects should be taken into account when 
compiling a parallel corpus to be made available online? 
Chapter three used the three stages involved in corpus 
compilation proposed by Fernandes (2004). Among these three stages, 
the one that covers the aspects to take into consideration when 
compiling a parallel corpus is in Section 3.1, Corpus Design. At this 
stage the aspects were listed that had to be considered to create and 
make available on the Internet the parallel corpus. Additionally, Section 
3.1 explained how the information was collected and organized. After 
that, the aspects to be considered in a corpus design were discussed. 
These aspects are cited in the next paragraphs.  
The first aspect considered was in relation to the purpose of the 
corpus and the goal, which was the creation of COPA-TRAD to provide 
tools for the investigation of translational practices. This kind of 
investigation can be carried out by user researchers, translators and 
students.  
The second aspect considered was in relation to what kind of 
corpus satisfies the necessities for translational investigation, here the 
parallel corpus was proposed.  
The third aspect highlights the copyright issues, which have to be 
considered when compiling a corpus because it can reduce the textual 
material to be stored; at this part a solution for the copyright aspect was 
presented. Any corpus can be jeopardized, if no criteria and planning is 
established in the selection of texts.  At this part the criteria and 
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planning are justified as well the three main sources of text selection for 
COPA-TRAD are described.  
Another aspect raised was in relation to shortcomings and 
possible solutions, when creating a corpus. As a result, a set of issues 
should be considered in order to have a successful outcome, these issues 
were provided in this section.  
The next aspect discussed was in relation to requirements 
analysis and how it was conducted. In lieu of starting the development 
of the system in an unplanned way, for COPA-TRAD a careful analysis 
of the problems was carried out as well as documented, the development 
of COPA-TRAD started. During this phase the technological aspects to 
make COPA-TRAD available on the Internet was discovered.  
Finally the aspect related to textual storage in database was 
discussed. In addition, important questions had to be taken into 
consideration before the modeling of the database. The answers for such 
questions have a direct impact on the final structure of the database. 
Next the organization of the tables in database was discussed to show 
how the textual material is organized and aligned in a structured level.   
As observed, Corpus Design section listed the theoretical and 
practical aspects involved in the corpus compilation as well as the 
availability of it on the Internet.  
2. In what ways can a parallel corpus of children’s 
literature proposed and developed by the present study contribute 
to the analysis of translational patterns? 
The parallel corpus built during this study has five tools in order 
to support the investigation of translational patterns as showed in 
Chapter Four. From these five tools three of them (COPA-CONC, 
MONO-CONC and CORPUS BUILDER) provide the possibility of a 
more qualitative research and the last two tools (WORDLIST and 
COPA STATS) provide a more quantitative research. The mentioned 
tools use the same corpus in order to operate and extract data. One of the 
subcorpus that compose the main corpus is COPA-LIJ the Children’s 
Literature parallel corpus. The data provided from COPA-LIJ through 
the 5 tools already mentioned, contributes to the analysis of translational 
patterns. For instance, the monolingual concordancer provides the 
possibility to investigate collocations through the KWIC display format, 
which is part of MONO-CONC. 
3. What alternative display formats can be used for 
this specific kind of analysis and why? 
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This question complements the last one in that COPA-TRAD has 
three specific tools, which has display formats useful to support the 
investigation of translational patterns.  
The first tool is COPA-CONC (Figure 57) a parallel 
concordancer, which shows original, sentences aligned with its 
respective translation. The terms requested by the user is highlighted 
and these terms are part of sentences which gives not just specific words 
but the whole sentence and in this way provides context for better 
understanding of translational patterns. Translators and students can, for 
example, investigate how idioms are translated by professional 
translators. For such investigation COPA-CONC can display a format 
that suits this kind of investigation.  
The second tool is MONO-CONC (Figure 57) which is a 
monolingual concordance which presents the results in KWIC (Key 
Word in Context) mode facilitating the investigation of patterns such as 
collocations. COPA-CONC and MONO-CONC tools provide autonomy 
for researchers by allowing them to select what kind of data to be 
retrieved and in what format to present the results; through a bilingual 
(COPA-CONC) or a monolingual (MONO-CONC) concordancer. The 
third tool to indicate here is CORPUS BUILDER, which has the same 
display format as COPA-CONC. 
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Figure 57. COPA-CONC and MONO-CONC display formats. 
 
5.2 Limitation and Suggestion for Future Study  
This study covered the theoretical and practical issues related to 
the creation and availability of a parallel corpus on the Internet. Due to 
the size of the project and extensive technical procedures taken during 
this study, some limitations were discovered.  
The first limitation was in relation to COPA-MUM (Corpus 
Paralelo de Multimodalidade), this subcorpus is not present in the 
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working version of COPA-TRAD because at the present moment, just 
the prototype version was developed and the development of this 
subcorpus as well as the tools to handle images, sounds, videos and texts 
were planned to be conducted during my doctoral research. The second 
limitation of this study is related to COPA STATS which just two kinds 
of quantitative data (type and token) can be extracted through the tool. 
However, the mentioned limitations will be solved in future versions of 
COPA-TRAD. 
A suggestion for future research is to create the advanced search 
interface in which the user would be able to select the texts in the corpus 
in terms of author, year of publication, language variation, translators, 
etc. Moreover, the alignment of the texts need some refinement, 
especially as regards the automatization of the whole aligning process. 
The inclusion of text-mining techniques for finding linguistic patterns 
that will eventually lead the researcher to new and useful kinds of 
information about translational phenomena. 
Another suggestion for future research would that of translational 
activities for students. Such activities would demonstrate how to use and 
take advantage of a parallel corpus. Due to time constraints and the size 
of the whole project, this research effort could not be developed. Based 
upon student feedback, further development requirement can be 
gathered to provide resourceful information in relation to the use of 
COPA-TRAD for translator education. To conduct this kind of 
investigation a book edited by Zanettin, Bernardini and Stewart (2003) 
entitled Corpora in Translator Education can serve as a basis for the 
research suggested. Therefore, the proposal of the activities will show 
the practical applicability of COPA-TRAD in translator education, and 
also assist in helping educators make students aware of translational 
patterns (such as collocations and semantic prosody) showing them how 
to deal with these patterns while translating text. The will expose 
students to translational decisions taken by professional translators. 
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Advance, and never halt, for advancing is perfection. Advance 
and do not fear the thorns in the path, for they draw only corrupt blood. 
Kahlil Gibran 
 
